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FOR DEPARTMENT USE ONLY

Executive Director Application No:

Texas Department of Water Resources Compliance Plan No. CP:
Attn: Permit Control and Reports Section  Administrative Review By:
P.0O. Box 13@87, Capitol Station Administratively Complete:
Austin, Texas 78711 Copies Sent:

GROUND WATER COMPLIANCE PLAN APPLICATION
Part 1 INVESTIGATION REPORT (Compliance Monitoring Program)
Part 2 ALTERNATE CONCENTRATION
Part 3 INVESTIGATION REPORT (Corrective Action Program)

I. GENERAL INFORMATION

A.

Applicant: Denka Chemical Corperation

{Individual, Corporation, or Other Legal Entity Name)
Address: 8701 Park Place Boulevard
City: Houston State: TX Zip Code: 77017

Telephone Number:  713/477-8821 -

If the applicaticn is submitted on behalf of a corporation, please
identify the Charter Number as recorded with the Office of the
Secretary of State for Texas. 041003

{(Charter Number)

1. List those persons or firms, including a complete mailing
address and telephone number, authorized to act for the
applicant during the processing of the application.

Robert E. Hinkson, Quality Assurance Manager
Denka Chemical Corporation

8701 Park Place Boulevard
Houston, TX 77017 Ph: 713/477-8821

2, If the application is submitted by a corporation or by a
person residing out of state, the applicant must designate an
Agent in Service or Agent of Service and provide a complete
mailing address for the agent. The agent must be a Texas
rasident.

N/A

3. List the individual and his/her mailing address that will be .

responsible for causing notice to be published in the
. newspaper.

Same as No. 1 above.




C. Facility for Which Application is Submitted:
Houston location

TDWR Registration No.: SW31052 EPA I.D. No.: TXD084972777

County: Harris

I, Marvin Z. Waskow President

!

(Name ) {Title)

certify under penalty of law that I have personally examined and am familiar
with the information sukmitted in this document and all attachments and
that, based on my inquiry of those individuals immediately responsible for
obtaining the information, 1 believe the submitted information is true,
accurate and complete. I am aware there are significant penalties for
submitting false information, including the possibility of civil penalty and
criminal fines.

Signature: mg;ijjgé/»n—' 2 A o (lomnd Date: 53// 5//57”'

TO BE CCMPLETED BY THE ADPLICANT IF THE APPLICATION IS SIGNED BY AN AGENT
FOR THE APPLICANT,

I - heraby designate as
my agent and hereby authorize said agent to sign any application, sutmilt
additional information as may be rsquested by the Department, and/or appear
for me at any hearing or before the Texas Water Commission in conjunction
with this request for a Texas Water CoCe or Texas Solid Waste Disposal Acht
permit. I further understand that I am responsible for the contents of this
application, for oral statements given by my agent in support of the
application, and for compliance with the terms and conditions of any plan
which might be issued based upon this application.

Printed or Typed Name of Applicant
or Principal Executive Officer

Signature
SUBSCRIBED AND SWCRN to before me by the said
cn this day of , 19
My commission expires on the day of . 19
(Seal) Notary Public in and for

County, Texas




C. Facility for Which Application is Submitted:
Houston_ location

TOWR Registration No.: SW31052 EpA I.D. No.: TXD084972777

County:  Harris

1, Marvin Z. Waskow , President
(Name) - (Title)

certify under penalty of law that I have personally examined and am familiar
with the information submitted in this document and all attachments and
that, based on my inquiry of those individuals immediately responsible for
obtaining the information, I believe the submitted information is true,
accurate and complete. I am aware there are significant penalties for
submitting false information, including the possibility of civil penalty and
criminal fines.

Signature: Date:

TO BE COMPLETED BY THE APPLICANT IF THE APPLICATION IS SIGNED BY AN AGENT
FOR THE APPLICANT.

I hereby designate as
my agent and hereby authorize said agent to sign any application, submit
additional information as may be requested by the Department, and/or appear
for me at any hearing or before the Texas Water Comnission in conjunction
with this request for a Texas Water Code or Texas Solid Waste Disposal Act
permit. I further understand that I am responsible for the contents of this
application, for oral statements given by my agent in support of the
application, and for compliance with the terms and conditions of any plan
which might be issued based upon this application.

Printed or Typed Name of Applicant
or Principal Executive Officer

Signature
SUBSCRIBED AND SWORN to before me by the said
on this day of ., 19 .
My commission expires on the day of 19 .
{Seal) Notary Public in and for

County, Texas




PART 1

INVESTIGATION REPORT - COMPLIANCE MONITORING PROGRAM

INTRODUCTION

Part 1 of this Groundwater Compliance Plan Application is an investi-
gation report describing a proposed compliance monitoring program for the
Denka Chemical Corporation's Houston facility. The report includes infor-
mation required by Section 335.464(8)(D) of the Texas Administrative Code
{TAC) in response to a confirmed statistical increase of indicator para-
meters in groundwater underlying the facility. The report is organized
into sections corresponding to numbered items on the TDWR application
instructions. Information is provided relative to:

(1) locations of waste management and groundwater monitoring
systems, inciuding a facility plot plan;

(2) waste sources and characteristics;
(3) facility history;

(4} reported concentrations, background levels, and detection
limits of hazardous constituents ijdentified im the ground-

water; and

(5} the proposed system compliance conditions, and procedures to
be incorporated in the facility's compliance monitoring
plan, including proposed changes to the facility's existing

groundwater monitoring program,

As a separate section, Part 2 of this application presents data and
information to Jjustify a variance sought by the applicant in accordance
with Sections 335,460(b) and 335.464(8)(E){(i) of the TAC. Alternate con-
centration limits are proposed for benzene and toluene.

An emergency feasibility plan for a corrective action program is not
inctuded with this application since a variance is sought with respect to
all hazardous constituents identified in groundwater underlying the facil-
ity, as provided for in Section 335.464(8)(E){(ii)(IL}.
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WASTE MANAGEMENT AND GROUNDWATER MONITORING SYSTEMS

The Denka Houston facility currently has five regulated hazardous
waste management (HWM) units. These are identified as tanks 128 and 175,
the maleic pond, the storm water pond, and the Imhoff pond. In addition,
the plant has several nonregulated units which are used for wastewater
treatment. These include tanks 412 and 413, three parallel oxidation ponds
(activated sludge units), the solar pond, and the anaerobic pond. The
oxidation ponds are located south of the actual Denka property and are
owned and operated jointly by Denka and an adjoining plant, Texas
Petrochemicals Corporation (formerly Petro-Tex).  These waste management
units are indicated clearly on the facility plot plan, included with this
application in an attached map pocket.

The only known inactive or closed on-site jndustrial solid waste or
wastewater facility is the upper section of the maleic pond. This facility
is also indicated on the plot plan.

The groundwater monitoring {GWM) wells are also identified individual-
ly by number on the plot plan. They include well numbers 1, 2, 3, 4, ba,
21, and 22.

The proposed point of compliance 1s an imaginary line which intersects
downgradient GWM wells 1, 2, and 5a. These wells are completed in the
uppermost water-bearing unit and are the ones which have demonstrated
contamination. This proposed point of compliance is parallel and adjacent
to Sims Bayou which is the primary local watercourse of interest.

WASTE CONTRIBUTIONS

A comprehensive list of the wastes and their sources for each waste
management facility is provided in Table 1.1. Also shown are any Appen-
dix VIII constituents which may be present in each waste stream. It is
significant to note that none of the Appendix VIII constituents identified
in Table 1.1 have been found in detectable quantities in any of the ground-
water samples collected to date.

FACILITY HISTORY

The general history of each waste management facility is summarized in
Table 1.2. All units are active except for the upper section of the maleic
1-2




TABLE

1.1

WASTE SOURCES AND POTENTIAL LISTED CONSTITUENTS

Waste
Management
Facility

Wastes
Handled

Process
Sources

Potential
Appendix VIII
Constituents

Maleic Pond
Upper Section
(closed)

Lower Section

Stormwater Pond

Imhoff Pond
Tanks 128, 175

Tanks 412, 413

Oxidation Ponds

Anaerobic Pond

Solar Pond

Maleic Wastewater

Maleic Wastewater

Maleic Wastewater

Contaminated
Stormwater

-Maleic Wastewater

Chiorinated C

Hydrocarbons4 ,

Aqueous Neoprene

Wastewater

Maleic Wastewater

Aqueous Neoprense
Wastewater
Neoprene Washwater
API Wastewater

0xo Condensate

0Oxo Scrubber Waste
Excess Activated
Studge {Infrequent
basis)
Noncontaminated

Stormwater
Emergency Overflow

Maleic Anhydride
Plant

Maleic Anhydride
Plant

Maleic Anhydride
Plant

Neoprene Plant

Maleic Anhydride
Plant

Neoprene Monomer
Plant

Neoprene Monomer
Plant

Maleic Anhydride
Neoprene Monomer
Plant

Neoprene Finishing
Plant

Texas Petro-
chemicals

Texas Petro-
chemicals

Texas Petro-
chemicals

Oxidation Ponds

Adjacent Nonprocess
Areas

Texas Petro-
chemicals

AMum Clarifiers

Maleic Anhydride
Maleic Anhydride
Maleic Anhydride

1,4-Dichloro-
butene-2

Maleic Anhydride

1,4-Dichloro-
butene-2

1,4-Dichloro-
butene-2
Crotonaldehyde

Maleic Anhydride
1,4-Dichloro-
butene-2,
Crotonatdehyde
None

Formaldehyde,
Acrolein

Formaldehyde,
Acrolein

Formaldehyde,
Acrolein

None

None

None
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TABLE 1.2

FACILITY HISTORICAL SUMMARY

Waste
Management Year Year Year Potential

Facility - -~ -Constructed - - First Used - Closed - Conduits
Maleic Pond

Upper Section 1963 1963 1981 None Known

Lower Sectionr 1963 1963 Active None Known
Stormwater Pond 1975 1975 Active None Known
Imhoff Pond 1963 1963 Active  None Known
Tanks 128, 175 1969 1970 Active None Known
Tanks 412, 413 1969 1970 Active None Known
Oxidation Ponds i

North 1965 1965 Active None Known
Middle 1965 1965 Active None Known
South 1970 1970 Active None Known
Anaerobic Pond 1963 1963 Active None Known
Solar Pond 1963 1963 Active None Known




pond which was closed in 1981. There are no known abandoned wells, un-
ptugged boreholes, or other similar features which could serve as vertical
conduits for contaminants. The only significant surficial feature near the
waste management area is Sims Bayou along the west side. Topographic
relief from near the center of the plant to the bayou is about 20 feet.

CONCENTRATIONS OF HAZARDOUS CONSTITUENTS IN GROUNDWATER

Following the 1983 determination that a significant increase of indi-
cator parameters had occurred in the GWM system, Denka resémp1ed all GWM
wells and determined through an outside laboratory the concentration of
Tisted Appendix VIII constituents present in the groundwater. The complete
tabulation of results is presented in an appendix to this application.
Table 1.3 summarizes the concentrations of the constituents found in all
seven GWM wells. As discussed in the Groundwater Quality Assessment Plan
Report of First Determination (Geo Associates, September 1984), the pres-
ence of trichloroethylene in the two shallow upgradient wells is consistent
with high TOX concentrations noted in upgradient wells from previous moni-
toring results. The source of TOX is believed to be off-site.

Three Appendix VIII constituents were noted in two shallow downgradi-
ent wells which were not found in upgradient wells., Benzene and toluene
were identified in well 2 at concentrations of 24 ug/1 and 39 ug/l, respec-
tively, 1,1,2,2-tetrachloroethane was found in well 5a at the method
detection timit concentration of 10 ug/1.

Wells 2, 4, 5a, and 22 showed detectable levels of bis(2-ethylhexyl)-
phthalate, This compound is often present in samples taken from well
casings made of PVC and generally is viewed as a material-derived contam-
inant, Similarly, the trace concentration (10 ug/1) of methylene chloride
found in upgradient well 4 is probably attributable to analytical error
since methylene chioride 1is a common laboratory solvent used in sample

preparation and is not handled at the Denka plant.

Of all the constituents identified, only benzene and toluene are
possibly related to the Denka plant operations. Benzene was used as a
feaedstock for the maleic process from 1963 to 1981 and may have been pres-
ent in the maleic wastewater, but only in trace amounts up to the speéies
solubitity. Similarly, toluene has been and is currently used as process
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TABLE 1.3

CONCENTRATION OF APPENDIX VITI CONSTITUENTS
IDENTIFIED IN DENKA GWM WELLS

Well
Up Gradient Down Gradient

Compound 3 4 21 1 2 5a 22
Benzene - - - - 24 - -
Toluene - - - . 39 - -
1,i,2,2-Tetra- - - . - - 10 -

chloroethane
Trichloroethylene 240 240 - - 240 - -
Methylene Chloride - 10 - - - - -
Bis (2-Ethylhexyl) - 52 - - 27 15 81

Phthalate -

Notes: A1l concentrations are expressed in micrograms per liter (ppb).
Data is based upon sampling conducted December 1983.
"-" indicates below method detection limit,
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feedstock but would be present in a waste stream only in trace amounts. It
is handled minimally within the process area in drum quantities and is
never generated as a nonaqueous waste,

For each of the Appendix VIII constituents identified in groundwater
underlying the Denka facility, background levels and detection limits are
presented in Table 1,4. The background levels shown are based on the
available upgradient well data, including wells 3 and 4. Well 21 was not
included since it and well 22 were screened into a deeper sand zone which
was determined in the assessment program to probably not be hydraulically
connected to the uppermost sand.

PROPOSED GROUNDWATER MONITORING PROGRAM

Purpose

In accordance with this compliance plan application requirements and
Section 335.465 of the TAC, Denka Chemical Corporation has prepared a
Compliance Monitoring Program to assure the detection of hazardous con-
stituents in groundwater resulting from Denka's operations., The program
addresses modifications to the current groundwater monitoring system and
procedures and establishes the required compliance conditions.

Proposed Groundwater Protection Standard

The proposed hazardous constituents are those Appendix VIII constitu-
ents which have been detected in downgradient wells at the Denka facility.
They include benzene, toluene, 1,1,2,2-tetrachloroethane and trichloro-
ethylene. An exemption is requested for bis(2-ethylhexyl)phthalate because
this compound, which is not used or generated at the Denka plant, appears
to be a monitoring system contaminant derived from the PVC well casing or
sampler, Indicator parameters will continue to be monitored as part of the
existing detection monitoring program.

The proposed concentration timits are 500 ug/l for benzene and
2,000 ug/l for toluene. The technical basis for these alternate values is
presented in Part 2 of this application (Alternate Concentration}.

In the case of 1,1,2,2-tetrachloroethane and trichloroethylene, Denka
believes that the source of these constituents is off-site, as evidenced by
the fact that neither compound is used or generated at the Denka plant and
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TABLE 1.4

BACKGROUND LEVELS AND DETECTION LIMITS
FOR APPENDIX VIII CONSTITUENTS
[DENTIFIED IN DENKA GWM WELLS

Single Mean of Method

Appendix VIII Maximum Upgradient Detection
Compound - --------- - Determination -~ -Wells----- - -----. Limit - (ug/1)
Benzene <i0 <10 16
Toluene <10 ' <10 10
1,1, 2,2-Tetra- <10 <10 10

chloroethane '
Trichloroethylene 240 . 240 10
Methylene Chloride 10 <10 10
Bis (2-Ethlhexyl) 52 ' <31 10

phthalate .

* Background concentrations are based upon upgradient well data of

December 1983. Well No. 21, which was bored as part of the
Groundwater Quality Assessment Program, is not included in this
determination because it is screened in sands deeper than and not
hydraulically connected to the uppermost water bearing unit.
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the historical record of high TOX values in the upgradient wells. The
Groundwater Quality Assessment Plan Report of First Determination {Geo
Associates, September 1984) demonstrated a significant temporal correlation
“between upgradient and compliance point concentrations of TOX. Pursuant to
TAC Section 335.465(3){A)}, Denka proposes to establish the concentration
limits of 1,1,2,2-tetrachloroethane and trichloroethylene through sampling
at upgradient wells each time groundwater 1is sampled at the compliance
point. For a given sampling event, the concentration limit of each of
these parameters will be defined by the arithmetic mean of four samples
collected simultaneously from upgradient well 3 or 4.

The proposed compliance point is an imaginary line which intersects
downgradient wells 1, 2, and 5a as shown on the facility plot plan, which
is attached to this application.

The period of compliance will commence upon.administrative approval by
the TDWR of the facility's compliance monitoring program, and will continue
through the active 1ife of the waste management area (including closure}.
In addition, if Denka becomes obligated to implement a corrective action
program which is ongoing at facility closure, the compliance period will be
extended until Denka can demonstrate that the groundwater protection stan-

dard has not been exceeded for a period of three consecutive years.

Monitoring System

Denka proposes to utilize existing GWM wells in the compliance moni-
toring program. Wells 3 and 4 will serve as upgradient wells and wells 1,
2, and 53 will monitor groundwater at the compliance point. Wells 21 and
22 are screened in a deeper sand which appears to not be hydraulically
connected to the uppermost permeable zone. Wells 21 and 22 will, however,
be used to check the potential migration of contaminants to the deeper
strata. Construction details of each of these seven wells have been pro-
vided in previously submitted documents ("Petro-Tex and Denka Chemical
Corporations Groundwater Monitoring Program Phase I," Espey, Huston and
Associates, October 1981 and "Groundwater Quality Assessment Plan Report of
First Determination,” Geo Associates, September 1984).

The waste management area is designated on the facility plot plan, and
includes the storm water pond, the Imhoff pond, and both sections of the

maleic pond.
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Sampling Methods and Frequency

Prior to sampling each well, the free water surface elevation will be
measured by noting the depth to the water level and subtracting this value
from the land surface elevation.

Samples from the upgradient wells will be collected prior to the
downgradient wells in order to minimize the possibility of contaminant
transfer between wells, Water samples will be taken from each well by
means of a PVC bailer or submersible pump. In order to obtain a repre-
sentative sample, at least one casing volume of water will be removed anrd
discarded before obtaining a usable sample. After rinsing the composite
bucket with well water, sufficient volume will be drawn to fill the com-
posite bucket (approximately three gallons). The composite volume will
then be apportioned into pre-labeled gquart-size linear polyethylene and
glass containers to minimize losses due to sorption to the container walls.
A1l samples will be placed in an ice chest for transport. The bucket and
rope or pump tubing will be triple-rinsed before sampling the next well,.
Any necessary additions for sample preservation will be added either during
sample collection or by the laboratory personnel immediately upon receipt
if delivery 1is within two hours of collection. The sample collection
personnel will note any unusual odors or appearances of samples at the time
of sampling on the field portion of the chain of custody form. The
techniques to be used for sample collection, preservation, and analysis are
indicated in Table 1.5.

Tabie 1.6 presents sampliing frequencies for the various parameters
which require monitoring. Sampling frequency will be quarterly for eleva-
tion checks and the Appendix VIII constituents identified to date. The
wells will be sampled semiannually for the indicator parameters in accor-
dance with Denka's existing detection monitoring program. As shown in
Table 1.6, the groundwater flow rate at the site will be determined an-
nually. Finally, Denka will analyze samples from all downgradient wells
annually for all constituents contained in Appendix VIII of 40 CFR Part 261
to determine whether additional hazardous constituents are present in the
uppermost aquifer, If other hazardous constituents are found to be presQ
ent, the facility will determine their concentration in upgradient and
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TABLE 1.5

SAMPLE PRESERVATION AND ANALYTICAL METHODS

Available
Type of Met hod
Parameter Container Preservative - References*
Benzene Glass, Cool to 4°C SW-8020, 8240
Teflon Cap FR-602, 624, 1624
Toluene Glass, Cool to 4°C SW-8020, 8240
Teflon Cap FR-602, 624, 1624
1,1,2,2-Tetra- Glass, Cool to 4°C SW-8010, 8240;
chloroethane Teflon Cap FR-601, 624, 1624
Trichloro- Glass, Cool to 4°C SW-8010, 8240;
ethylene Teflon Cap FR-601, 624, 1624
Specific Field None SM-205, EPA-120.1
Conductivity
pH Field None SM-424, EPA-150.1
TOC Glass H 504 to pH<2  SM-505, EPA-415.1
TOX Glass Cgol to 4°C EPA-450.1, SW-9020
Appendix VIII Metals Polyethylene HNO., to pH<2 SW, SM, EPA, FR
Appendix VIII Organics Glass, Cool to 4°C SW, FR
Teflon Cap

* SW:

SW-846 Test Methods for Evaluating Solid Waste, 2nd Edition (1982)

SM: Standard Methods for the Examination of Water and Wastewater

EPA:

EPA 600/4-79-020 Methods for Chemical Analysis of Water and Wastes

FR: Federal Register, 40 CFR Part 136 "EPA Regulations on Test Proce-

dures for the Analysis of Pollutants”




TABLE 1.6
GROUNDWATER MONITORING PARAMETERS

Parameters
Frequency Upgradient Downgradient
Quarterlyl - 1,1,2,2-Tetrachloroethane* - 1,1,2,2-Tetrachloroethane*
- Trichloroethylene* ~ Trichloroethylene*
- Elevation - Benzene*
- Toluene*
-~ Elevation

Semiannuaﬂy2 Specific Conductivity* Specific'Conductivity*

- pH* - pH*

- ToC* - TOC*

~ TOX* - TOX*
Annua11y3 - Flowrate - Flowrate

- Appendix VIII Constituents

{ 4-fold sample analysis and statistical work-up required.
TAC 335.465 {3)(A), (4)
2

TAC 335.464 (4)
3 TAc 335.465 (5), (6)

1-12




downgradient wells in addition to notifying the Executive Director within
seven days of the discovery,

Statistical Determination

Indicator parameters will continue to be evaluated using Cochran's
Approximation to the Behrens-Fisher Student's t-test. A modification to
the existing groundwater monitoring program is that significant increases
will be determined at the 0,05 level rather than the 0.01 level, pursuant
to TAC 335.463(8)(A)(i).

The method to be used for evaluating significant increases of Appen-
dix VIII constituents over their respective concentration 1imits in the
groundwater will be specified by the Commissioner in the groundwater com-
pliance plan, as outlined in Section 335.463(8)(B). Denka proposes that
for a given downgradient well, a significant increase would occur when the
mean of the fourfold sample analyses exceeded the concentration timit
during any sampling event for a given parameter.

Reporting Requirements

Mormal reporting procedures will 1ﬁvoive preparing an annual summary
of groundwater quality data and groundwater flow rate and direction. This
summary will be submitted to the Executive Director prior to January 21
of each year on forms provided by the TDWR, as required by TAC 335.465(13).
This annual réporting requirement will be in effect throughout the com-

pltiance period.

If Denka determines at any time that the groundwater protection stan-
dard is being exceeded at any monitoring well along the compliance point,
it will notify the Executive Director of this finding in writing within
seven days. Within 180 days of the determination, the facility will submit
an investigation report to establish a corrective action program meeting
the requirements of Section 335.466.
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PART 2

ALTERNATE CONCENTRATION

INTROBUCTION

Part 2 of the application is an information report which provides the
technical basis for the proposed alternate concentrations, The report
addresses all of the information requested in the TDWR application instruc-
tions. - In addition to the required information on regulated waste units
and characteristics, surface and groundwater hydrology, and waste exposure
hazards, additional sections are included to present projected and worst-
case environmental impacts and the technical basis for selecting the alter-
nate concentration 1imits.

The information presented here was drawn upon from a number of sources
which are both referenced in the text and later listed in the bibliography.

REGULATED FACILITIES, WASTES, AND CONTAINMENT FEATURES

Of the Appendix VIII hazardous constituents which have been identified
in compliance paint groundwater at Denka, alternate concentration limits
are sought for benzene and toluene. Benzene was used as a feedstock to
the maleic process from 1963 until 1981 and has not been handled at the
facility since 1981. Toluene continues to be used as a solvent in the
manufacturing process for maleic anhydride. Both of these chemical compo-
nents would have been present conceivably in wastes only as part of the
aqueous maleic waste stream in concentrations below their respective aque-
ous solubilities. Neither constituent has been generated and disposed
on-site in bulk form., Because of their possible presence (past presence in
the case of benzene) in the maleic wastewater, the regulated hazardous
waste units which potentially contain these constituents include the maleic
pond, the storm water pond, and the Imhoff pond. These facilities are atl
contained within the same waste management area. The alternate concentra-
tion limit sought for benzene is 500 ug/1. The alternate concentration
1imit sought for toluene is 2,000 ug/1. The techmical justification faor
these values is provided in a later section of this part of the compliance

plan application,.
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Table 2.1 identifies the waste types, amounts, and characteristics
within each of the requlated units which may contain the constituents for
which alternate concentrations are sought. The complete chemical composi-
tion of the maleic waste stream has not been determined. Such a determina--
tion historically has been impeded by the lack of a reliable method for the
analysis of maleic acid. The quantitative estimates given for benzene and
toluene are practical upper limits, corresponding to their solubilities in
the water phase., It is believed that the actual concentrations of these
species in the regulated units are much lower. '

Containment features associated with the regulated units identified
above are shown in Table 2.2. The Imhoff pond and both sections of the
maleic pond are believed to have been excavated in natural clay beds. The
upper section of the maleic pond has been backfilled and topped with a
graded clay cap and grass cover. MWhen the storm water pond was excavated
in 1975, clay fill was laid down and compacted over any sandy or silty
areas encountered, A freeboard of two to four feet is maintained in these
ponds. Excess wastewater from the maleic pond is sent to the storm water.

pond for emergency holding.

GROUNDWATER HYDROLOGY

Regional and Site-specific Hydrogeology

The Denka facility, located within the Gulf Coastal Plain of Texas, is
situated upon the outcropping Beaumont c¢lay formation of Pleistocene age.
Table 2.3 identifies the major subsurface formations. The Beaumont is
composed of mostly clay, silt, and sand interbeds and makes up most of the
Upper Chicot aquifer. The Chicot aquifer has about 700 feet of thickness
beneath the site, including a more significant Lower unit which makes up
the deeper 400 to 500 feet of the aquifer. The Lower Chicot is predomin-
antly sand, shale, and clay of the Pleistocene age Montgomery, Bentley, and
Willis sand formations.

Beneath these stratigraphic units, the upper Pliocene epoch and
hydraulic conductivity differences act to form a common boundary for the
hydrologic unit called the Evangeline. The Evangeline aquifer (1,800 feet
thick), although much deeper than the Chicot, is the most sought after and
utilized water-bearing zone in the Houston industrial sector. Past heavy
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TABLE 2.1

SUMMARY OF WASTES WITHIN REGULATED UNITS
WHICH MAY CONTAIN ALTERNATE CONCENTRATION CONSTITUENTS

Regulated
Unit

Waste
Type

Waste
Amount - - -

Chemical
Characteristics

Maleic Pond
(1ower)

Stormwater
Pond

Imhoff Pond

Aquecus Wastestream
from Maleic Plant

Aqueous Wastestream
from Maleic Plant
via Maleic Pond

and

Contaminated
Stormwater
from Neoprene plant

Aqueous Wastestream
from Maleic Plant

1,200,000 gal.
{unit capcaity)

1,500,000 gal.
(unit capacity)

Contingent
upon Rainfall

250,000 qal,
(unit capacity)

Toluene <435 mg/]

Maleic ConteTt
Undetermined

pH 2.2-3.0

Conductivity 6100 umhos/cm
TOC 2400 mg/1

T0X 8.1 mg/1

0il & Grease 5 mg/]

Benzene <1780 mg/12
Toluene <435 rng/]2

Maleic Content
Undetermined

pH 2.2-10.2

Conductivity 5600 umhos/cm
TOC 260 my/?

TOX 27 mg/1

il & Grease 16 mgé}
Benzene <1780 mg/i

2

Maleic Content
Undetermined

pH 2.2-3.0

Conductivity 4800 umhos/cm
TOC 920 mg/1

TOX 23 mg/1

0i1 & Grease 61 mgé]
Benzene <1780 mg/1

Toluene <435 mg/1%

1

Analytical method for maleic content is undeveloped.

2 Aqueous solubility shown - actual concentration is much less.
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TABLE 2.2

WASTE CONTAINMENT FEATURES FOR REGULATED UNITS
WHICH MAY CONTAIN ALTERNATE CONCENTRATION CONSTITUENTS

Regulated Containment
Unit Featyres
Maleic Pond - Upper {closed) Underlain by natural clay; two

foot clay cap; crowned; grass cover

Maleic Pond - Lower Underlain by natural clay; 2-4'
freeboard maintained; excess sent
to Stormwater Pond

Stormwater Pond Underlain by natural and applied
clay; 2-4' freeboard maintained

Imhoff Pond Underlain by natural clay; 2-4'
freeboard maintained; excess sent
to Stormwater Pond
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pumpage from within the Chicot has made its production capabilities less
desirable. To a lesser extent, the Evangeline has had a similar trend.

The Burkeville confining layer, composed of silts, clays, and some
sands, underlies the Evangeline and functions to retard the exchange of
water between the Evangeline and the deeper Jasper aquifer. The QOakville
sandstone formation of Miocene age makes up a large part of the Jasper,
The Jdasper aquifer is not utilized to a significant degree in the Houston
area due to its great depth and, consequently, highly mineralized waters.,
Lower pre-Miocene sediments do not function as a groundwater source in
Houston.

As shown in Figure 2.1, the stratigraphic units that compose these
aquifers dip to the south and southeast at increasingly greater angles as a
result of increased sediment overburden., A noticeable thickening of the
younger or near-surface strata results from sedimentation (deposition) at
the time of subsidence. Subsidence takes place due to overburden pressures
and heavy groundwater withdrawal.

Land surface subsidence is detailed in a recent study {Gabrysch, 1984}
which documents a surface elevation drop at the Denka site of seven to
eight feet since 1906 (until 1978), The most recent drop from 1973 until
1978 was Jjust over 0.75 feet in total. The rate of subsidence has been
projected to decline in the Houston area (Muller and Price, 1979) with an
elevation drop of Q to 0.2 additional feet expected by the year 2020.

Land subsidence within the Texas Coastal Plain is relative to active
surface and subsurface faulting. A major fault system located about three
miles south of the Denka facility trends northeast and southwest (source:
Barnes, 1968, revised 1982). The closest located fault extends northward
to within 0.8 miles of the southern perimeter of Denka out to the south-
southeast. As noted in geologic surveys, there is evidence of local
faulting which passes through or within the area of the nearby U.S.S.
Chemicals plant about 0.4 to 0.7 miles to the east of Denka.

The Upper Chicot aquifer is that which has been penetrated and moni-
tored in the seven wells acting to monitor the Denka waste facility area.
The 1981 report of the groundwater monitoring program prepared by Espey,
Huston and Associates (EH&A) and the 1984 Groundwater Quality Assessment
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Plan Report of First Determination, prepared by Geo Associates, provide
characterization of the site-specific conditions relating to hydrogeology
at the Denka plant. The EH&A study reveals data and conclusions from
boreholes and piezometers that were spaced over the Petro-Tex and Denka
ptant areas. All boring logs, associated geotechnical tests, a groundwater
contour map, an aquifer surface map, hydrographs of wells, and five cross-
sections were presented, The Geo Associates report presents groundwater
quality data and assessments relating to well tests and water level read-
ings of five monitoring wells installed by EH&A in the detection monitoring
program and of two additional deeper wells installed by Geo Associates,.
Also included is a cross-section more specific to the waste facility,
reproduced here as Figure 2,2,

At the present time, three separate permeable zones have been pene-
trated and defined within the Upper Chicot aquifer immediately underlying
the site, The shallowest.zone, a thin, sandy silt, has been mohitored
since 1982 by wells 1, 2, 3, 4, and possibly by 5a. This shallow silt,
which is from one to eighf feet in thickness, is found at variable depths
from 18 feet above to 19 feet below mean sea level {msl) and may consist of

one divergent or several discontinuous zones,

Two deeper permeable units were encountered down to 70 feet in depth
during the drilling of the Geo Associates-installed wells, numbers 21 and
22. The shallower of the two deeper units consists of red silty sand which
appears to be continuous from well numbers 21 to 22 at a depth of approxi-
mately 30 feet below msl, This "£1-30 ft sand" is very dense and could not
be penetrated completely during the Standard Penetration Test performed in
both wells. The lowermost permeable zone investigated to date is a silt
and sand stratum at about 45 feet below msl, This "E1-45 ft. sand,”
screened into wells 21 and 22, does not appear to be connected hydrau-
lically to any of the shallower zones except possibly the E1-30 ft. sand to
a minor degree because of its close proximity. Water quality data and well

tests have supported this conclusion.

The majority of the shallowest silt and sand zone is internally dis-
continuous, but because of the frequency of the permeable features with
depth, it is likely that these sand lenses are connected hydraulically.
The separating clay strata between the near-surface silts and the E1-30 ft,
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sand zone are generally low to moderate in undrained shear strength (0.2 to
0.8 tons per square foot) except within the very stiff (red, orange, and
gray) clays and silty clays which occur five to 20 feet above the £1-30 ft
sand, These harder, more plastic clays were tested for vertical permeabil-
ities in the EHA study and for undrained shear strength in both studies.

8 cm/sec in a more

The coefficient of permeability was on the order of 10
consolidated sandy clay, while shear strength ranged from 1.0 to greater
than 1135 tons per square foot in all boreholes where these deeper clays
were penetrated. Vertical permeabilities on shallower, intermediately
9 -9
and 1,98x10

consolidated clays were measured at 1.75x10° cmfsec,

Aquifer Characteristics

Both the Upper and Lower Chicot aquifers and the underlying Evangeline
units are confined as a result of thick clay interbeds and by the Burke-
ville Confining Layer. The overiying interbeds of clay tend to trap
groundwater recharging from higher altitude recharge areas to the north and
northwest of Houston creating an upward potentiometric (pressure) head,
while the Burkeville, as discussed previously, retards downward leakage,

from the Evangeline into deeper aquifers.

The basis for separating the Chicot aquifer from the underlying Evan-
geline aquifer is primarily a difference in hydraulic conductivity which
partly causes differences 1in the two aquifers' potentiometric surface
elevations. The upper and lower units of the Chicot are separated in a
similar way except in the northern part of the Houston area where their

differences are not seen.

The individual sand beds and regional aquifers exist under leaky
artesian conditions where groundwater moves slowly through continuous clay
and silt layers between permeable beds or moves within connecting permeable

units in a more lateral motion.

General site thicknesses and depths of each major hydrologic unit have
been described previously in the regional and site-specific hydrogeology
section and are supplemented by Table 2.3 and Figure 2.1.

Formation characteristics of the Chicot and Evangeline aquifers in the
Houston area are detailed in the Texas Water Development Board Report 190

(Jorgensen, 1975).
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The hydraulic properties of the aguifers were determined through tests
which measured certain parameters with respect to water-bearing and trans-
mitting properties which include: storage coefficient (volume of water
derived per aguifer base area multiplied by the vertical displacement of
the piezometric surface), transmissivity (coefficient of permeability
multiplied by the saturated aquifer thickness) in gallons per day {gpd)} per
foot, and coefficient of permeability (discharge multiplied by the Jength
of flow path divided by cross-sectional area multiplied by final pressure
subtracted from initial pressure) in gpd per square foot. The yield and
water table drawdown of a well may be predicted utilizing these coeffi-
cients.

The transmissivity of the Lower Chicot aquifer ranges from zero to
about 150,000 gpd per foot with a value in the site area of around
35,000 gpd per foot. The storage coefficient in the Chicot ranges from
0.0004 to 0.20 and is generally 0,0004 in the site area. Permeability
coefficients range from near zero to 600 gpd per square foot and are not
known for the lower portion of the Chicot at the site.

The transmissivity of the Evangeline aquifer ranges from less than
37,500 to about 115,000 gpd per foot with an approximate value in the site
area of 75,000 to 95,000 gpd per foot. The Evangeline storage coefficient
ranges from about 0.0005 to 0,0002 under artesian conditions and is gen-
erally 0.0005 in the area of the site. The coefficient of permeability
averages about 250 gpd per square foot in the Evangeline in the Houston
district,

More site-specific in situ permeability tests {slug tests) were per-
formed on wells 2, 3, and 5a which determined "shallow silt" coefficients
of permeability or hydraulic conductivities to be 2.2x10'3, 4.7x1073

1.1x10"3 cm/sec, respectively, These values corresponding to 47, 100, and

and

23 gpd per square foot are low when compared to the aforementioned range
for the Chicot. Hydraulic gradients within this aquifer range from 0.0011
to 0.0095 with a flow direction generally toward Sims Bayou to the south-
west. The hydraulic gradient appears to increase with proximity to Sims
Bayou. Flow directions within the lower part of the Chicot and in the
Evangeline are west-southwest and west-northwest, respectively. A heavy
pumping influence, however, in this industrial area has created a cone of
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depression centered around the site area which could cause variance in the
deeper regional aquifer flow directions {(Gabrysch, 1984},

A recharge/discharge relationship within lenses of the shallow silt
aquifer was demonstrated during the EH&A groundwater study in 1981 which
evaluated data from 23 piezometers. Several groundwater mounding features
were noted from water level elevations within the piezometers which were
screened into the shallow silt unit. These mound features act as recharge
zones for certain areas or sectors of this industrial area. Recharge may
occur as a result of naturally permeable (sandy or silty) soils being
exposed near or at the surface and collecting seepage from: direct pre-
cipitation, surface drainage, surface ponds or impoundments which provide a
potentiometric head due to their perched position, or a combination of
these possibilities.

The groundwater mounds or recharge areas are located generally north-
east and east of the maleic pond, in and beyond the north and northeastern
portion of the Denka plant, and in an area centered near the aeration (oxi-
dation) ponds. A larger, more areal recharge influence is the higher

altitude area to the extreme east rear a residential area.

Discharge from the shallow silt occurs primarily through direct Teak-
age or inflow of its strata into Sims Bayou and to a much lesser extent,
through seepage into lower aquifer units.

Recharge to the regional aquifers at greater depth is generally by
seepage from the Tocal surface and is predominantly a result of recharge in
the outcrop areas to the north and northeast of Houston. Discharge is
upward through wells, into the Gulf of Mexico, and into other surface water
bodies, The Chicot may leak downward into the Evangeline aquifer, but
this leakage is usually slowed significantly by a common clay iayer which

separates the two aquifers,

Water quality from the Upper and Lower Chicot and from the Evangeline
aquifer is very good and of fresh to slightly saline character except where
-ancient and recent saltwater encroachment nearer to the coastline has been
incorporated within either major aquifer. Table 2.4 presents typical water

quality in the Evangeline wells in the area of the site,
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TABLE 2.4

WATER QUALITY OF GROUNDWATER WELLS LOCATED
WITHIN ONE MILE OF THE DENKA WASTE MANAGEMENT AREA

TOWR . Water-

Hardness Specific

Hell Bearing Hat WO, SO - TS as CaCo, Conductance  pH
Nomber  Unit  Date (mg/}) (mg71) (m3/1) (mg/1) {mg/1){mg/1) * {umhos)  (units)

65-22-301  E* 1949 222 442 0.6 9% 577 18 984 7.9

E 1968 - 40 - 106 - 23 1,010 8.2

601 £ 1984 225 470 3.0 83 514 17 1,10 7.7

E 1958 - 42 - 60 - 12 826 8.7

602 £ 1970 - 46 - T - 20 872 1.9

603 E 1969 234 444 0.0 120 602 19 1,00 8.2

604 E 1963 234 476 0.0 74 s, 13 9% 8.6

605 E 1969 193 432 6.0 52 492 24 814 8.2

E 1972 - 38 - 50 - 30 752 8.2

606 £ 1970 237 484 0.0 93 58 12 991 8.5

£ 1 - 44 - %2 - 17 1,000 8.0

607 E 1970 142 307 1.0 47 372 20 27 8.5

£ 1971 - 30 - 50 - 32 639 1.7

~608 1970 236 484 0.0 92 583 14 972 8.4

1971 - 40 - 59 - 12 901 8.0

611 E 1960 132 268 22.0 41 349 15 565 8.6

612 £ 1961 130 283 12.0 41 348 19 580 8.4

615 E 1938 160 365 0.0 43 583 12 - -

E 149 - 38 - 6 - 20 627 -

622 E 1973 130 384 . 7.0 80 491 26 875 7.9

65-23-127  E 1943 129 293 14.0 44 344 36 - -

E 1979 - 261 15.0 36 - - 81 7.4

*E  Evangeline aquifer

Sources:

Gabrysch et al., February 1974 (TDWR - 178,11I)
Ratziaff et at., March 1984 {TDWR-285)
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Water quality in the uppermost aquifer units generally is not suitable
for domestic use, both histerically and currently,

Well Inventory

A list of active or inactive groundwater wells within a one-mile
radius of the Denka waste facility is presented in Table 2.5. This list
includes ownership, designated uses of the produced water, details of
construction, production rates, and whether water quality analyses are
available, The locations of the listed wells are shown in Figure 2.3.

The Chicot and Evangeline aquifers have been utilized fer domestic,
stock, municipal, industrial, and other assorted uses in the Houston dis-
trict. The reported groundwater yields have been a maximum of 2,000 to
3,000 gallons per minute in some wells within either aquifer.

SURFACE HYDROLOGY

This section of the application addresses the meteorological and
surface hydrological conditions at the site. The discussion includes
rainfall data and hydraulically connected surface water features, as well

as surface water uses and quality.

Based on 30 years of record, the long-term average annual precipita-
tion at the facility is approximately 49 inches (Larkin, 1983). Table 2.6
provides a breakdown of the Jong-term average monthly precipitation record.
For the same period of record, the average annual gross lake surface evapo-
ration rate was 51.5 inches.

The nearest significant surface water feature to the hazardous waste
management area is Sims Bayou, which is also hydraulically connected to the
sﬁa1low water-bearing zone and downgradient of the plant. The storm water
pond, maleic pond, and Imhoff pond are located approximately 200 feet,
300 feet, and 450 feet, respectively, northeast of Sims Bayou. Flow dis-
tances to the Bayou for each of the ponds were not determined precisely
since wastewater in these ponds receives treatment in the oxidation ponds
(NPDES system) prior to discharging to the bayou. The approximate distance

for this flow route is one-half mile.

Shallow groundwater at the site is believed to discharge to the bayou.
Sims Bayou eventually enters the Houston Ship Channel and is part of
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TARLE 2.5

GROUNOWATER WELLS LOGCATED WETHIN A QNE-MILE RADIUS
OF THE DENKA CHEMICAL WASTE FACTLITY

Casing Water Level
Dapth
Date of 0 an- Water of land Below land Date of Use
TOUWR Com- well eter pepth Bearing surface surface Measure« of
umber Quner plaeted (ft.) (in.} {ft.) wunit {ft.} datum {ft) ment Water Remarks
r55-22-301  City of 1949 2,580 24 595 13 15 N 407 ft, of screen between
. Houston i2 2,580 3.3 1969 1,470 and 2,560 ft, Measurad
fast End yield 1,945 gpm with Sd ft.
Hell 5 drawdonn when drilled, Ueil
destroyed.
65-22-330  Best 1963 684 7 887 CL 25 - - Ind 60 ft. of screen between 613
fertil- 5 584 and 684 ft.
izers
*65-22-601 City of 1943 2,060 24 538 E 33 256 1956 R 269 ft. of screen between
Houston 12 2,060 1,222 and 2,090 ft. Reported
East End yield 1,000 gpm with 34 ft,
Hell 2 ’ : . drawdown when drilled. Well
. destroyed. -
*§5-22-602 {ity of 1948 2,365 24 580 E - 33 . 336.7 1979 P 365 ft., of screen between
Hauston 12 2,365 : . 1,195 and 2,345 ft, Measurad ~
Fast £nd . ) - yield 1,865 gpm with 38 ft.
Wall 3 ’ : . Lo drawdawn Dec. 1950,
*§5-22-603 City of 1948 2,530 24 600 E 30 336.3 1979 P 405 ft. of screen between
Houston 12 2,530 1,000 and 2,510 ft. Measured
East £nd yiald 2,560 gpm with 49 ft,
Well 4 - drawdown when drilled.
*45-22-604 City of 1943 2,065 24 600 E 34 326.9 1979 N 411 ft. of screen between
Houston 12 2,095 945 and 2,069 ft. Measured
East End . yield 2,577 gpm with 54 ft.
Well § drawdown when drilled.
=55-22-60% City of 1955 1,770 24 610 £ 30 321.0 1979 P 180 ft. of screen between
Houstaon 12 1,770 785 and 1,755 f{. Measured
East End yield 2,513 gpm with 60 ft.
Well 7 : drawdown when drilled,
“55-22-606 Petro-Tex 1942 1,710 20 1,215 E 4 359 1970 Ind 213 ft. of slotted casing
Corp. 10 1,710 between 1,375 and 1,594 ft.
Well 1 Reported yield 916 gpm with
54 ft. drawdown when drilled,
55-22-607 Petro-Tex 1942 1,222 20 840 E 34 3102.3 1963 Ind, 221 ft. of siotied casing
Corp, 10 1,222 between 856 and 1,205 ft,
Well 2 .
*65-22-608 Petro-Tex 1953 1,712 20 1,200 € 34 360 1970 Ind 242 ft, of screen betwsen
Corp. 12 1,712 1,220 and 1,892 ft. Reperted
Hell 3 - yield 1,600 gpm with 35 ft.
drawdown when drilled. Test
hale drilted to 1,796 ft,
§5~22-60%  Goodyear 1956 1,205 14 710 E 35 289 1356 Ind 110 ft. of scresn between
Tire and 8 1,205 848 and 1,200 ft. Reported
Rubber Co. yield 610 gpm with 46 ft.
Well 3 drawdown whea drilled,
65-22-610  Goodyear 1958 1,190 14 710 E 15 298 1958 Ind 110 ft. of screen between 850
Tire ang [ 1,190 : and 1,185 ft, QReported yield
Rubber Co. 560 gpm with 46 ft. drawdown
when drilled.
=55-22-511 U.5.5 1960 1,212 18 30G6 € 32 3o? 1960 Ind 181 Ft. of screen between 312
Chemicals 10 212 and 1,193 ft. Reported yieid
Well 1 1,065 gpm with 30 ft. driwdown
when drilled.
*55-22-512  1U.5.5. 1966 1,215 16 805 £ 32 -- -- b 156 ft. of screen between 309
Chemicals 10 1,215 and 1,195 ft. 2eoarted yield
Yeil 2 1,100 gpm with 45 Ft. drawdown
. Feb, 1962,
55-22-A13  Goodyear 1943 1,055 3 1,055  E.CL 13 205.56 1349 N 146 ft, of scraen Setween A00
Tire and and 1,055 ft.
Rubber Co.
Wall 1
55-22-514  foodyear  1%49 1,039 3 -- E LX] 222 1949 B Screen from 799 to 1,233 It
Tire and 7 1,039
. Ruober fo.
Weil 2
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753-27-619

45-22-621

*55-22-522

65-22-623

£5-23-109

*65-23-127

65-23-134

55=-21-404

53-23-10%

55-22-3A

§5-22-3D

65-22-6D

35-22-6F

City of
Houston
tast End
Well 1

U.5.5.
Chemicals
Well 3

U.5.5.
Chemicals
Well 4

Occidentai
Chemical
Campany

U.s.
Gealogical
Survey

B.5.
Geological
Survey

Manchester
Terminal
Well 2

Atlantic
Richfield
Co. Well 9

‘Manchester
Terminal

8. F.
Harris

Forest
Daks
Water
Works

Gulf
{oast
Cement
{ompany
Weli 1

Lone Star
Industries

Tradewind
Hobile
Homeas

Jerry
Sanford

1930

1965

1965

1970

1973

1974

1950

1940

1932

1941

1937

1962

1974

1980

1982

1,351

1,203

674

99%

64

782

1,192

658

645

806

1,104

24}

nr

12 1,334
16 632
10 1,213
15 634
10 1,203

1 63
2 1/2 574

4 935
114/2 99%
2 64
18 38
12 589
6 782
20 783
10 1,192
10 --
8 658
& 318
4 645
6 923
12 3/4 600
- T990
4 84
4 303

£

m

cL

rn

cu

CL

CL

cu

CL

34

12

12

25

34

34

20

33

20

33

31

270.5

345

343

328.4

14.3

218.6

124

153

111

78

SHALLER WELLS

264

402

13

190

1965

1965

1963

1979

1579

1950

1540

1944

1941

1937

1962

1974

1580

1982

Ind

Ind

ind

ind

225 fr. af screen hetween
1,027 and 1,848 fr. Reported
yield 2,146 ypm with 55 ¢t
drawdown whee drilled,

185 ft. nf screen between 6§62
and 1,207 ft. Reported yield
1,001 gpmt with 389 ft. drawdown
whan dritled,

196 ft. of screen between 636
and 1,154 ft, Reported yield
1,001 gpm with 19 ft.
drawndown when drilled,

Screen from 652 to 672 ft.

screen from 975 £o 995 feet
Borehole extensometer,

Screen from 44 to 64 feet.
Observaton well,

65 ft, of screen between 602
and 750 ft.

178 ft. of screen between 899
and 1,186 ft. Reported yield
1,785 gpm with 84 ft.
drawdown when drilled,
Farmerly Sinclair Refiaing Co.

Screen from 615 to 658 ft,
Reported yield 200 gpm with
26 ft. drawdown when drilled.

Screen from 603 to 645 ft.
Farmerly supplied Allendale
Subdivision.

Screen from 893 to 923 ft.
Reparted yield 220 gpm when
drilled. Well destroyed.

75 ft. of screen between 605
and 794 ft. Reported yield
354 gpm,

47 ft. of screen between 990
and 1,102 ft. Reported yield

510 gpm.

Screen from 84 to 94 ft.
Reported yield 30 gpm

Screen from 307 to 317 ft.
Reported yield 10 gom,

Nates: All wells are drilted unless etherwise noted in remarks column.

Wa
s

ter level
e of water

Warer bedaring unit

*

lources:

Indicates water quality analysis on Table 2.2, this report.

: Reported water levels given in faet; measured water levels given in feet and tenths.
. D, domestic; Ind, industrial; Irr, irrigaties; M, none; P, Public Supply: S, livegtock.
: €, Chicot aquifer; CU, tpper unit of Chicot aquifer; CL, Lower enit of Chicot aquifer;

£, Evangeline aquifar; J, Jasper aquifer.

Gabrysch et al,, February 1974 (TOWR-178, IT;
Naftel et al., March 1976 (TOWR-203)
Ratzlaff et al,, March 1984 (TDWR-2BS)

TOWR File Review, PlotZed Drillers Logs {February 1385}
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FIGURE 2-3
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TABLE 2.6

LONG TERM AVERAGE PRECIPITATION BY MONTH*
DENKA CHEMICAL CORPORATION

Month Inches
January 3.25
February 3.25
March 2.70
April 4.00
May B 4,25
dune 5.00
July 4.50
August 4,50
September 5.80
Qctober 3.60
November 4.00
December _3.75
Total 48.60

* Source: Climatic Atlas of Texas, TDWR LP-192 (1983)

period of Record: 1951-1980
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Segment 1006 of the San Jacinto River Basin, c¢lassified for navigation and
industrial water supply only. The water in this segment is not considered
suitable for recreation, preservation of wildlife, or domestic water sup-
ply. Applicable TDWR water quality standards are shown in Table 2.7.
Estimates of Sims Bayou streamflow are provided in the next section of this
application.

Stream samples were taken from Sims Bayou in late January 1985, at
points both upstream and downstream of Denka Chemical Corporation. The
samples were analyzed for benzene, toluene, 1,1,2,2-tetrachloroethane, and
trichloroethylene, as well as for the conventional gross indicator para-
meters, TOC, TOX, and pH. Results of the chemical analyses are presented
in Table 2.8. It should be noted that all of the specific organics were
determined to be below the method detection 1imit of 10 ug/l.

ESTIMATE OF PROJECTED AND WORST-CASE IMPACTS

The principal potential impacts of the contaminants identified in
shallow groundwater at Denka Chemicail Corporation are on Sims Bayou. As
discussed in the Groundwater Quality Assessment Plan Report of First Deter-
mination {Geo Associates, September 1984) the shallow groundwater is be-
lieved to be connected hydraulically to this stream, and no contaminants
were identified in the deeper sands (E1-45 ft). Furthermore, evidence was
presented which suggests that the hydraulic connection between the upper-
most aquifer and deeper sands is little to none.

The shallow groundwéter was found to be contaminated with benzene and
toluene at ppb levels. This section provides an estimate of groundwater
flow based on field measurements. The contaminant concentration data
collected during the assessment program-are then used to project loadings
to the river. Given streamflow, the resulting concentrations of these
contaminants in the bayou also are calculated to provide an estimate of

their potential environmental effects.

In addition, this section presents an estimate of worst-case impact to
the receiving water based on lower streamflow rates as represented by the
7-day, one-in-two-year low flow data for Sims Bayou. The worst-case
scenario also utilizes the observed contaminant concentrations but con-
servatively assumes no additional porewater dilution from the groundwater
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TABLE 2.7

SURFACE WATER QUALITY STANDARDS FOR
SEGMENT 1006 OF THE SAN JACINTO RIVER BASIN*

Parameter Standard
Chioride, mg/} *k
Sulfate, mg/1 %
TDS, mg/1 *k
Dissolved Oxygen, mg/1 2.0, minimum
pH, units ' " 6.5-9.0
Fecal Coliform, No. per 100 mls, 2,000, maximum
Temperature, °F 95, maximum

*  Source: Texas Surface Water Quality Standards, TDWR (August, 1984)
** Indicates standards not specified for parameter
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ANALYTICAL RESULTS OF HAZARDOUS CONSTITUENTS
IN SIMS BAYOU NEAR DENKA CHEMICAL CORPORATION*

TABLE 2.8

Chemical Concentration, ug/l
Parameter Upstream Downstream
Benzene, ug/l <10 <10
Toluene, ug/] <10 <10
1,1,2,2-Tetrachloroethane, ug/l <10 <10
Trichloroethene, ug/1 <10 <10
Total Organic Carbon, mg/l 8.0 7.0
Total Organic Halogens, mg/l 0.170 0.270
pH, units 7.7 7.6

*Date of Sample Collection:

January 30, 1985
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monitoring well to the point of introduction into the receiving stream, It
should be recognized that benzene has not been utilized in the maleic
process since 1981, Thus, the 1983 observed monitoring well concentration
of benzene should be reasonably applicable to the worst-case determination
for that toxicant. The following discussion presents both the projected
and worst-case analyses.

Groundwater flow in the uppermost aquifer can be estimated from field
measurements of hydraulic conductivity (K} and reascnable assumptions about
hydraulic gradient (i) and cross-sectional area (A). Piezometer slug tests
were run on wells 2, 3, and 5a to evaluate hydrautic conductivity (coeffi-
cients of permeability). These in situ tests resulted in calculated values
of hydraulic conductivity of 2.2x10"3, 4.7x10'3, and 1.1x1073

wells 2, 3, and 5a, respectively. The greatest of these three measurements

cm/sec for

is selected here for conservatism.

Based on observed static water levels, hydraulic gradients within the
shallow silt between up- and downgradient wells were calculated in the
range of 0.0011 to 0.0095, as reported in the Assessment Report of First
Determination (Geo Associates, September 1984). However, greater gradients
are believed to exist between the point of compliance and Sims Bayou based
on topography. A conservative estimate of hydraulic gradient was calcu-
lated by comparing the average static water level at downgradient well 2
with the free surface elevation of Sims Bayou: '

Change in water surface elevation (well 2 versus stream)

Horizontal distance

(9 ft - 0 ft)/180 ft = 0.05

Reasonable confidence is assigned to this value as a conservative estimate
since Geo Associates assumed a gradient of 0.025 between well 2 and Sims

Bayou in their assessment report (September 1984).

The cross-sectional area through which contaminants possibly could
pass also was estimated. Figure 2.2 presented the stratigraphic profile
for subsoils at the site. Using this fiqure and the known distance of
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approximately 1,000 feet between downgradient wells 1 and 5a, a conserva-
tive cross-sectional area of 10,000 square feet 1is assumed. The ground-
water flow for the uppermost unit can then be calculated:

KiA

P}
]

(4.7x107° cm/s)(0.05)(10,000 ft%)(86,400 s/day)
(££/30.48 cm)(7.481 gal/ftd)

49,834 gpd = 0,05 mgd

At this estimated flow rate, the projected benzene loading on the bayou can
be calculated based on the observed monitoring well concentration:

Projected Benzene Loading (0.05 mgd)(0.024 mg/1)(8.34)

[H]

0.010 1b/day

The same calculation for toluene resulted in a projected 1oad1ﬁg of
0.016 pounds per day.

The resuiting stream concentration of these contaminants can be pro-
jected by a simple mass balance if stream flow rates are known. Unfortu-
nately, there are no gauging stations for streamf]ow‘measurements on Sims
Bayou in the vicinity of the plant. A USGS surface water station (number
0807550) is located several stream miles upstream of the site; however,
this station includes only flow prior to the confluence of Berry Bayou
which is also upstream of the Denka location. The 3l-year mean discharge
at this upstream gauging station is 83.8 cubic feet per second (Water
Resources Data, Texas, Water Year 1983). The median streamflow (flow rate
measured or exceeded 50 percent of the time) for 1983 was 53 cubic feet per
second at this upstream station. To account for the influx of Berry Bayou
and stream recharge from other sources between the gauging station and the
plant location, a normal flow rate of 74 cubic feet per second (48.06 mgd)
was calculated for Sims bayou in the vicinity of Denka. This streamflow
estimate was determined by applying a ratio derived from available 7-day,
one—in~two?year low flow data to the median discharge at the upstream
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gauging station. The low-flow data were developed by the TDWR and pub-
1ished in the March 1983 draft report Waste Load Evaluation for the Houston
Ship Channel System in the San Jacinto River Basin., From this report,

incremental streamflow values corresponding to the 7-day, two-year Tlow
flows in the appropriate reaches of Sims Bayou and its tributary were
obtained and summed to arrive at an approximate 7-day, two-year low flow
total in the vicinity of Denka. The ratio of this calculated total to the
“low flow value at the upstream gauging station was then applied to the
median dischargé at the upstream gauging station to determfne the normal
streamflow for Sims Bayou in the vicinity of the plant.

Using this estimate of streamflow and the projected contaminant load-
ing from groundwater, the resulting incremental increase in surface water
concentration of contaminants can be calculated by a mass balance:

Qe+ = &G

where:
Ql = initial stream flow, 48.06 mgd;
Qw = contaminated groundwater influx, 0.05 mgd;
02 = streamflow after mixing = Ql + Qw;
= 1initial contaminant concentration in stream;
Cw = groundwater concentration impacting stream; and
02 = final concentration in stream.

Rearranging,
C2 = (QI Cl + Qw CW)/(Q}. + Qw)

If Ql >> QN’ the incremental increase in concentration over C1 is
represented by:

(Q ©,)/(Q; + )
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This expression is also equal to the final concentration C, if C1 equals
Zero.,

For benzene, the incremental increase in surface water concentration

is:

Projected Benzene Concentration over Initial =
{0.05 mgd) (24 ug/1)/({48,11 mgd)

= 0.025 ug/1

In the case of toluene, the projected concentration increase due to ground-
water impact is 0.041 ug/1. These calculations imply that very insignifi-
cant impacts can be expected if based on reasonable flows and the observed
concentrations of toxicants in the groundwater.

Assumptions also were made to enable an estimate of the impact to
stream quality for a theoretical worst case. For this case, it is assumed
that Sims Bayou streamflow is much lower, represented by the calculated
7-day, one-in-two-year low flow value derived from the aforementioned TDWR
report, and that no additional porewater dilution of contaminants occurs
from the GWM well location to the point of stream introduction. The 7-day,
one-in-two-year low flow estimate for Sims Bayou near the plant site is
7.10 cubic feet per second (4.59 mgd). With these assumptions and utiliz-
ing the observed contaminant concentrations and the previously estimated
groundwater flow rate, the worst-case stream concentration for benzene is

calcutated as foliows:
Worst-case C2 for Benzene =
[(0.05 mgd) (24 ug/1)/(4.59 + 0.05) mgd]
= 0.92 ug/1

The comparable calculation for toluene results in a worst-case final stream

concentration {or increase) of 0.42 ug/1.
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In all cases, projected and worst-case for benzene and toluene, the
impact to Sims Bayou appears to be less than a 1 ug/l increase over exist-
ing stream quality conditions (in terms of individual toxicant concentra-
tions). These analyses were based on reasonable assumptions, More accu-
rate estimates could be attained with better definition of streamflow and
other parameters,

WASTE EXPOSURE HAZARDS

This section provides documentation of known environmental hazards and
health risks associated with the contamiﬁants for which alternate concen-
tration limits are sought. For each toxicant (benzene, toluene), three
forms of potential hazard are discussed: (1) human health risks, acute,
chronic, and otherwise; (2) environmental toxic effects, including reported
effects on flora and fauna; and (3) chemical persistence and probable fate

mechanisms.
Benzene

Most of the human health effects of benzene have been reported with
respect to vapor inhalation., Symptoms of acute exposure from inhalation or
ingestion have included irritation of mucous membrane, restlessness, con-
vulsions, and respiratory failure (Merck, 1983). As a measure of acute
toxicity, Kimura et al. (1971) have demonstrated an LD50 (rats, oral) of
3,339 mg/kg, which is considered moderately toxic (Sax, 1979). Reported
chronic effects have included bone marrow depression, aplasia, and, rarely,
leukemia; however, exposure concentrations were not assigned to these
chronic symptoms {Merck, 1983). Benzene has been listed as a carcinogen by
the EPA (U.S. EPA, 1981). Because of this factor, water quality criteria
for benzene are expressed not as a single value but as a set of values
corresponding to estimated population increases in cancer risk. For direct
human consumption of water and aquatic organisms, the criteria are
6.6 ug/1, 0.66 ug/l, and 0.066 ug/l, corresponding to estimated lifetime
incremental risk increases of 10'5, 10‘6,'and 10'7. If these estimates are
made for consumption of aquatic organisms only, excluding consumption of
water, the levels are 400 ug/l, 40 ug/1, and 4.0 ug/l, respectively.
Benzene has not demonstrated the tendencies of teratogenicity (Murray et

al., 1979) or bioaccumulation {Weiss, 1980).
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Benzene has been the subject of numerous studies to determine the
impact of concentrations to flora and fauna., The lowest reported concen-
tration to produce acute toxicity to freshwater aquatic life is 5.3 mg/1}
(U.S. EPA, Federal Register, 1980). leiss (1980) has reported lethal
toxicity to minnows when exposed to 5-7 mg/1 in distilled water for six

hours and a median threshold limit of 20 ppm for sunfish exposed for
24 hours. A similar value was given for the 96-hour LC50 for certain
crustaceans (Benville and Korn, cited by Verschueren, 1983). The threshold
concentration for benzene toxicity toward green algae has been reported to
be >1,400 mg/1; which approaches the aqueous solubility of the compound
(Bringmann and Kuhn, 1980). The same authors reported a toxicity threshold
of 92 mg/1 for bacteria in the cell multiplication inhibition test. No
data were found in the literature regarding benzene toxicitj toward higher

plants or crops.,

Baecause of its chemical structdre {aromatic symmetry and electron
delocalization), benzene is generally regarded as a persistent toxicant in
the water phase; however, there is evidence of gradual biodegradation at
low concentrations by aquatic microorganisms {(Walker and Colwell, 1975).
The rate of biodegradation appears to be enhanced when other hydrocarbons
are present also. The primary pathway and fate of benzene in surface water
is volatilization followed by atmospheric oxidation ({U.S. EPA, 1979).
Mackay and Wolkoff (1973) reported water phase half-lives for benzene on
the order of five hours.

A1l of the above d&ta suggest that benzene is a moderate toxicant to
aquatic life with observable effects at concentrations above 5 mg/l.
However, because benzene is a suspected carcinogen, surface haters such as
Sims Bayou which conceivably could serve as a reservoir for consumable
organisms, should be protected at least to the 40 ug/1 level. It is Tikely
that most of any benzene which reaches Sims Bayou eventually would be
biodegraded or volatilized to the atmosphere and rapidly oxidized,

Toluene

Toluene generally is regarded as a low-level hazard in aquatic set-
tings. Human health effects occur when the chemical is ingested or inhaled
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directly. Acute effects of inhalation include membrane irritation, head-
ache, and respiratory arrest (Weiss, 1980). No chronic effects other than
mild macrocytic anemia (Merck, 1983} were found. As an indication of
toxicity, Smyth et al, (1969) reported an LD50 {rats, oral} of 7,530 mg/kg,
which classifies the compound as a moderate to low toxicant (Sox, 1979).
Toluene is not regarded as a carcinogen, teratogen, or mutagen, and does
not biocaccumulate {Weiss, 1980; U,S. EPA, 1979).

Several studies which reported toxic effects to flora and fauna were
identified. The EPA indicated that ﬁhe lowest reported acute toxicity to
freshwater aquatic life was 17.5 mg/1 (U.S. EPA, Federal Register, 1980);
however, Benville and Korn reported a;96-hour 1.C50 of 7.3 mg/1 for striped

bass {cited by Verschueren, 1983), Other reported toxicities include a
96-hour LC50 of 4.3 mg/1 toward shrimp{Benville and Korn} and a median
threshold 1imit of 1,180 mg/1 toward sunfish (Weiss, 1980}, The only data
found for toluene toxicity toward plants was for lower plants; i.e., algae.
In the cell multiplication inhibition test, the lTowest toxicity threshold
reported was 29 mg/1 (Bringmann and Kuhn, 1980). No studies were found
which evaluated toluene toxicity toward higher plants or crops.

The principal mechanism for removal of toluene from the aquatic envi-
ronment is volatitization (U.S. EPA, 1979). The half-life of toluene in
the water phase has been estimated to be 5,18 hours (Mackay and Leinonen,
1975). Once in the atmosphere, destruction by photooxidation is Tikely to
take place (Laity et al., 1973). Biodegradation data for toluene is not
abundant; however, Jamison et al. {(1976) reported 100 percent biodegrada-
tion of 2.2 ug/1 by natural flora in groundwater when in the presence of
other components of gasoline,

A1l of the available data for toluene suggest that it poses a low
health and environmental hazard when present in low aquatic concentrations.
The lowest reported concentration of toxic effect in a freshwater environ-
ment is 7.3 mg/1. The EPA has established an ambient water criterion of
424 mg/1 for protection of human health in surface waters which does not
serve as a drinking water source but does contain consumable organisms
(U.S. EPA, Federal Register, 1980). Biodegradation in groundwater and
surface waters and volatilization in surface waters appear to be the prob-

able fate mechanisms of toluene.
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BASIS FOR ALTERNATE CONCENTRATIONS

This section presents the technical justification for the aiternate
concentration limits sought by Denka Chemical Corporation in groundwater at
the point of compliance with respect to benzene and toluene,

While other Appendix VIII constituents also have been fidentified in
the downgradient wells, special exemptions or alternate determinations of
concentration 1imits are proposed for all except benzene and toluene, as
discussed in the proposed groundwater protection standérd section of Part 1
of this application, In the case of methylene chloride and bis(2-ethylhex-
yl)phthalate, the requested exemption'is based upon the fact that neither
compound is used or generated at the Denka plant and both are common sys-
tematic contaminants which frequently appear in analytical results for
groundwater monitoring, For 1,1,2,2-tetrachloroethane and trichloroethyl-
ene, Denka proposes to establish the concentration limits of these species
through sampling at upgradient wells each time groundwater "is sampled at
the compliance point, since the suspected source is off-site, This deter-
mination method is provided for in TAC Section 335.465(3)(A).

The following discussion centers around alternate concentration limits
for benzene and toluene., The primary approach to establishing the alter-
nate concentrations is the perceived impact to the adjacent bayou; however,
considerations of the potential effect on deeper groundwater also are
addressed.

Benzene

As noted in the previous section on waste exposure hazards, benzene
does not exhibit an acute toxic effect on aquatic 1life until present in
concentrations above 5 mg/1. However, because benzene is a suspected
carcinogen, the EPA has promulgated water quality criteria to protect human
health on the basis of relative population increases in cancer risk. For
the case of surface waters which may be the source of consumable aquatic
organisms but do not serve as intakes for drinking water, as is the case of
Sims Bayou, the human health protection criteria are 400 ug/1, 40 ug/l, and
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4 ug/1, corresponding to estimated lifetime cancer risk increments of 10—5,

10'6, and 10'7, respectively (U.S. EPA, Federal Register, 1980). Thus, the
most stringent surface water quality criteria found for benzene which

applies to the present site situation is 4.0 ug/1. For the purpose of this
development, a targeted surface water criterion of 4.0 ug/1 is used.

By employing the mass balance tool presented in a previous section,
the maximum allowable groundwater concentration can be calculated. The
simple pictorial and mathematical model is presented in Figure 2.4, It is
conservatively assumed that no additional porewater dilution of contaminant
occurs while enroute from the downgradient well to the point of introduc-
tion into the stream. By combining the target surface water criterion and
the same groundwater and normal streamflow rates as estimated in the impact
analysis, the calculation indicates that a GWM well contamination level of
3,845 ug/1 would need to be detected before the stream concentration of
benzene reached 4.0 ug/l. This calculated level is over two orders of
magnitude greater than that which has been observed for benzene to date in
the downgradient well.

Based on the foregoing analysis, the alternate concentration proposed
by Denka for benzene is 500 ug/1. This concentration 1imit would provide
reasonable assurance (7.5-fold factor of safety) that the receiving water
would be protected against measurable risk to human health or the environ-
ment. This factor of safety is invoked over and above the conservatism
already built into the model by assumptions and the value used for the
water quality criterion, It should be emphasized that acute toxic effects
of benzene to aquatic 1ife have been demonstrated only at levels some three
orders of magnitude higher than the water quality criterion chosen for use
in these calculations. The chronic effect concentration used here is
generally applied only to waters suitable for fishing and indirect human
consumption, Sims Bayou is not classified for consumptive or recreational

use.
Toluene

The most stringent water quality criteria found for toluene is that
determined by EPA for the protection of human health from toxic properties
of the compound ingested through water and contaminated organisms. That
ambient water criterion was established at 14.3 mg/1 (U.S. EPA, Federal
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[ES ENGINEERING -~ SCIENCE

FIGURE 2~4

REPRESENTATION OF MODEL USED TO GUIDE
SELECTION OF ALTERNATE CONCENTRATIONS
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Register, 1980). For the case of toluene ingested through contaminated
aquatic organisms above, the ambient water criterion is 424 mg/1.

By using a targeted surface water criteria of 2.0 mg/1 (well below the
EPA-established Tevels), the mass balance model calculations indicate that
a GWM well contamination level of 1,924 mg/l would need to be detected
before the targeted stream quality concentration was reached. Again, this
calculation conservatively assumes that no additional porewater dilution
would occur between the well and the stream. This calculated level is over
10%
well, -

times that which has been observed for toluene in the downgradient

In light of these observations, the alternate concentration limit
proposed by Denka for toluene is 2.0 mg/1. This limit would assure a
1,0800-fold factor of safety on the already-conservative targeted stream
quality standard of 2.0 mg/l when applying the mass balance equation to
assess stream impact from shallow groundwater contamination. '

Potential Effect on Deeper Groundwater

During the contamination assessment program, hydrographs of all the
existing wells were plotted. The hydrographs suggested that while there is
good hydraulic connection among wells in the shallow sands, the connection
between the shallower and deeper sands in the vicinity of the surface
impoundments is poor {Geo Associates, September 1984}.

The soil Borings indicated the presence of a relatively thick confin-

8 cm/sec between

ing clay zone with a vertical permeability of less than 10~
the uppermost and deeper water-bearing units. It was also noted that some
communication between sands may exist south of tanks 412 and 413 in the
vicinity of well 5a. Because of the apparent isolation of the uppermost
sands from deeper strata, it is believed that the alternate concentrations
sought will not allow the deeper, more regional groundwater to be impacted
significantly. Assurance of this contention, however, will be provided by
periodic sampling of the deeper wells 21 and 22, as outlined previously in

the groundwater compliance plan.
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CORRECTIVE ACTION FEASIBILITY PLAN

Based on the alternate concentrations sought and other exemptions or
variances proposed in this application, Denka groundwater quality has not
exceeded the proposed groundwater protection standard. Thus, as provided
for in Section 335.464(8)(E)(i1)}(I1) of the TAC, an engineering feasibility
plan for a corrective action program has not been prepared as part of this
compliance plan application. In effect, the correction action program at
this time remains in the form of "no corrective action is needed.”
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REMIT TO:

Laboratory Services Oivision 900 Gemini Avenue
r 900 Gemini Avenue Houstor, TX 77058
— Houston, TX 77058

CORFPORATION . 713 -488.1810

LA ANALYSIS REFORT

GEQ-ASSOCIATES ' . : NUS PROJECT MO: 0QGOQE

CLIENT NAMES
ADDRESS: 10701 CORPORATE ORIVE,SUIT 282 K NUS CLIENT MOz 721501
STAFFORD, ™ 717 . ;
' REPORT DATE: 12/28/83
ATTENTION:  WAYNE S. POLLA ) DATE RECEIVED:  12/04/83
SANPLE IDENTIFICATION HUS SANPLE MO RESULTS UNITS
WELL 1 {DENKA) $2/03 23124214

a110  YOLATILES-PP IN WATER ‘ .
1 Acrolein : ) ' {10 vg/1
Vo2 Acrylonitrile ¢ 1 ugd1
03 Berzene . {10 ug/l
0¥0z  Bromafork . . { 10 vg/1
Ov06 Cardon Tetrachloride : SR ug/}
0497  Chloroberzene ' {10 w/l
Weg  Chlorodibromosethare {10 ug/1
Va9 Chleroethane (10 U
Wi 2-Shlorcethylvinyl Elder {18 ug /1
il Chlorofore {10 vg/1
Mi2  Dichlorohromonethane (10 ug/1

- Ovi4  1,1-Dichloroethane {10 ugh
WS 1,2-Dichloroethane {10 ug/1
0vts 1,1-Dichloroethylene { 10 ug/1
W17 1,2-Dichloropropane {19 ug/1
Wi 1,3-Dichlorcpropylene : {19 ug/1
O0¥19  Eihylbenzene {19 ug/1
V20 Hethyl Bromide {19 ug/1
W2t Methyl Chioride {23 ug/1
QV22  HKethylene Chloride {10 ug/}
a3 1,4,2,2-Tetrachlorgethane {14 ug/}
QY24 Tetrachloroethylene(Perchlore) (10 " ugfl
V25 Tolvere {10 ug/1
gv28  1,2-Trans-Dichiorgethylene (10 ug/1
37 1,1,1-richloroethane (10 ug/l
gvzs  {,1,2-Trichiorcetharm (10 vg/1
W29  Irichicroethylene (10 ug/1
W31 Winyl chloride {10 ug/1

0120 ACIOS - PP [N WATER
A0t 2-Chlorophenod {10 ug/1
0A02 2,4-Dichlorcohenol {10 ug/1

PAGE WO: 1




AEMIT TO:

Laboratory Servicas Division 3900 Cjemini Avenua
9090 Gemini Avenue Hauston, TX 77058
N US Houston, TX 77058
(] CoRPORATION - 713 4881810
E LaE aNaL.YsSIsS REFORT
51 CLIENT NAME: GEO-ASSOCIATES . . NS PROJECT ¥O: CQUOGQ
:j ADDRESS: 10701 CORPORATE DRIVE,SUIT 282 o ' lus CLIENT MO: 721501
STAFFORD, ™ AT : o
— 7 REFORT DATE: 12/28/83 :
Lf ATTENTION:  WAYNE 5. POLLARD : DATE RECEIWVED:  12404/83
SAMPLE IDENTIFICATION NUS SAMPLE K RESULTS UNITS
[ 0403 2,4-Dinethylphencl . {10 ug/1
0A04 4, 6-Dinitro-o-cresc) {18 ug/1
oaes  2,4-Dinitrophencl {10 ug/}
DA0S  2-Nitrophenol {10 ug/t
— 0407  4-Hitrophenol (19 vg/l
0408  p-Chloro-w—cresal {10 ug/1
0409 Pentachlorophenc {10 ug/}
{a10  Phenol {10 U1: 7
0AlL  2,4,6-Trichlorophencd 1 ug/1’
0E30  Acid Extractiondater
D130 BASE MEUTRALS - FP IN WATER
080t Acenaphthene (10 ug/
- 0292 Acenaphthylene { 10 vg/}
B03  Anthracens {10 ug/1
L. : 0B04  Benzidine {10 ug/1
. 0805  Berzola}Anthracens (10w
~ ) 0804  Benzo{alPyrene {10 ug/1
, 0807  1,4-Benzofiuoranthene €10 ug/1
0808 BenzolghilPerylene (10 ug/l
o 0809  Berzoik)Flusranthene (10 ug/1 -
{j 0B1d  Bis{2-ChlorcethoxylMethane {10 ug/1
: 0811 Bis{2-ChloroethyllEther {10 ug/1
0B12  Bis{2-Chloroisopropyl)Ether {10 ug/1 -
i 0813 8is{2-Ethylhexyl)Phthalate (10 ug/y
3 0814  4-Bromopheny! Phenyl Ether {10 vg/1
0815 Butyl Benzyl Phihalate { 1% ug/1
0Bl 2-Lhioronmaphthalene (10 ug/]
0817  A-Chlorophenyl Phenyl Ether {10 ug/1
- 0818  Chrysene {10 ug/1
19  Didenzola,hlhnthricene { 1¢ ug/l
g820  1,2-Dichiorcbenzene (10 vg/1
L |21 1,3-Dichlorcbenzene ¢ 10 ug/1
822  1,4-Dichlorcbenzene { 10 ug/!
0823 3,3'-Dichlorobenzidine {1 ug/1

PaGE Wi 2
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CLIENT NAKE:
ADDRESS:

ATTENTION:

OCRFORATION

Laboratary Services
900 Gemini Avenus
Hauston, TX 77058

Division

REMIT TG

900 Geamini Avenue
Hauston, TX 77058

713 -488-181Q

LF\E: ANALYS Is5 F-:EF‘DRT

BEI-ASSOCIATES 775 o
10701 CORPORATE RIVESUIT 282
STHFORD, - TR THTY
VAYAE 5. POLLARD

CAMPLE IDENTIFICATION

(824
0823
825
0B2?
28

0829

0830
9831
1832
0833
k!
0815
a3
0837
0813
0839
0840
R4t
0842
0B43
R4
0BAS
.77
0E25

Diethyt Phthalate

Dimethyl Phihalate
Di-¥-Butyl Phthalate

2, 4-Dinitrotoluene
2,6-Dinitrotoluene
Di-H-Octyl Phthatate

1,2- Dtyhenylhydrazme(hznbz)
Fluc:ranthene

Fluorene

Hexachlorbenzene
Hexachlorobutadiere
Hexachlora-cyclopentadiene
Hexachlorcethane
Indenoil,2,3 cd)Pyrene
Iscphorone

Naphthalene

Nitrcbenzene
H-Witrosodimethylisine
H-Nitrosodi-N-Fropylamine
N-¥itrosod iphenylnine
Phenanthrene

Pyrene
1,2,4-Trichlorchenzere
Base Neutra] Extractiom¥ater

0634 GC/%S Mdditional ldentificatio

W310  RCRA GROUNDWATER-COMTAMINATION
Wio¢  Carbon, organic {C}
U315 Halogens, Total Organic (TOX)
WH pH
W00 Specific Conductance 8 25 C
WELL 2 (HENKA) 12/0
0110 VOLATILES-PP [N WATER
W01 Acralein

REPORT DATE: 12/28/83 ~ - .-

WIS SAMPLE MO

23120215

a6aed

!NS PﬂGJEET LiH
WIS CLIENT M: 721501
" DATE RECEIVED:  12/06/83
- RESWLYS BHITS
{18 v/}
(W ua/1
{9 vg/1
(10 ug/1
(10 vg/1
€10 ug/1
{10 ug/i
R ug/1
U1 ug/1
(10 ug/1
(10 " e/l
{10 ug/!
{10 vy
{ 10 ug/1
(10 ug/
{10 ug/1
{10 ug/1
(10 ug/l
{ 10 ug/1
{1 ug/1
{10 vg/l
4 - wel
{10 ug/1
WA
2 »g/1
280 ug/1
6.5
7,200 ushos/ca
{ 100 ug/1

PAGE ¥0: 3
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ENUS

CORPORATION

" CLIENT MAE:
o AQDRESS:

_' GE0-ASSOCIATES :
~ 40701 CRPORATE DRIVE,SUIT o

REMIT TO:

Laboratory Services Divisian 300 Ggmini Avenue
900 Gemini Avenug Houston, TX 77058

Houston, TX 77058 .
713 - 488-1810

LAaE fﬂti\!lﬂil_,‘i’ﬁES IS F:CIEZE:'tZJE:C‘T'

" STAFFORD, : ™ 774?7

ATTEHTIBH'

WAYHE S, POLLARD

SAHPLE lDENTIFIEATIUN

a2
ayo3
W5
s
07
vea
e
]
HUS
iz
V14
ovis
s
iz
wia
oy19
w20
v
we
it
o024
W25
W2
ov27?
wa
w2e
Wil
0120
0al
0A02
0na3
DAG4
fads
Bads

Acryloniteile

Benzene

Bromofors

Carbon Tetrachloride
Chiorohenzene

Chlorcd ibrosoaethane
Chloroethane |
2-Chioroetnyivinyt Ether
thlorofora
Dichiorobrozomethane
1,1-Dichlcroethane
{,2-Dichlorcethane
1,1-Dichloroethylene
1,2-Dichloropropane
1,3-Dichloropropyiene
Ethylbenzene

Kethy! Bromide

Kethyl Chioride

Hethylene Chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethylene{Perchlore)
Toluene
1,2-Trans-Dichloroethylene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene

Vinyl chloride

ACIDS - PP IN VATER

2-Chlorophencl
2,4-0ichlorophenol
2,4-Disethylphenal
4,4-Dinitro-o—tresol
2,4-Dinitrophenal
2-Nitrophenal

mspmm NO: dginan -
WS CLIEWT M0: 721501

REPORT DATE' 12/28/83 ' ST
DATE RECEIVED: - 12/06/83

WUS SAWPLE M0 RESWTS  UNITS

(10 ug/l
24 ug/1
{10 - wh
{10 ug/l
{10 vg/}
{10 ug/)
{10 ug/l
B ug/1
{10 ug/t
{1 ug/1
{10 " uwA
{10 ug/1
(19 ug/l
{10 vg/1
(10wl
13 vg/1
{10 vg/1
{19 ug/
{10 /1
(1 ug/1
(10 ug/}
R ug/1
(10 ug/l
{10 ug/l
{1 ugfl
{ 10 ug/1
{10 ug/1
ug/1
ug/1
ug/l
ug/l
ug/1
] ug/1

PAGE MO:
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REMIT TO:

Laboratory Services Division 900 G‘emini Avenue
i 800 Gemini Avenus Houston, TX 77058
. | Houston, TX 77058

CORFPORATION . 713 . 4881810

CLAE ANALYS IS REFORT

CLIENT NAME: © GEO-ASSOCIATES = B WIS PROJECT ¥0: 00088
ADORESS: - 10701 CORPORATE DRIVE,SUIT 282 e NUS CLIENT M0: - 721501
ST, i X T - B

@

REPORT DATE: 12/28/83

ATTENTIGN:  WATE S, POLLARD DATE RECEIVED:  12/04/83

bad

SMPLE IDENTIFICATION - © © WS SAPLE O

RESULTS UNITS
0a07 - d-Nitrophenol ' (10 vg/1
o 0408  p-Chloroa-tresol . ' e ug/l
Ba0®  Perdachlorophenol _ ' - {10 vy
. 0410 Phencl ¢ 10 ug/}
— oAl 2,4,6-Trichlarophencl {10 ug/1
QEI0  Acid Extraction—Waler
0130 BASE MEUTRALS - FP IN WATER
0801  Acenaphthene R vg/1 |
0802  Acenaphthylene - {10 ug/l
803  Anthracene (19 ug/1
0804  Benzidine (10 g/l
0803  Berzoli)Anthracene {10 ug/1
. 0804 . Benzola)Pyrene {10 ug/
0897 . 3,4-Benzofluocranthene {10 ug/1
L 0B%8,  BenzolghilPerylene (10 wii
. |09  Berao{x)Fjuoranthene (1 vg/1
i 0816  Bis{2-Chlarcethoxyidethane {10 ug/1
:, 0811  Bis{2-Chloroethyl)Ether {10 ug/l
0812  Bis{2-Chloroisopropyl)Ether - {10 vg/1
- 813 Bis(2-Elhylhexyl)Phthalate ‘ 27 ug/1 -
%j 0814  4-Brosophenyl Phenyl Ether {1 vg/1
- 15 Sulyl Benzyl Phthalate {10 w1
0B14 . 2-Chloronaphthalene {10 ug/1
i"%' 817  4-Thlorophenyl Phenyl Ether (10wl
L 0818  Chrysene {10 ug/!
0819  Dibenzola,h)énthracene {23 ug/l
0820  1,2-Dichlorabenzene {10 ug/l
l 0821 1,3-Dichlorobenzere {10 ug/1
- " 0822 1,4-Dichlorobenzene (10 vg/?
)23 3,3 -Dichlorcbenzidine {10 ug/1
l 0B24  Diethyl Phthalate {10 ug/l
- B3 Disethyl Phihalate (10 ug/?
0828  Di-M-Bulyl Phthalate (10 ug/1
| 827 2,4-Dinitrotoluens {10 ug/1

PAGE N0z
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 CLIENT NAME:

ADDRESS:

ATTENTI(H:

CORPORATION

Laboratory Services
900 Gemini Avenus
Houston, TX 77058

REMIT TO:
Division

900 Gemini Avenue

Houston, TX 770538

713 .488-1810

LAE- _ P«NQLYS ) = F-(EF'CIRT”

GEO-ASSOCIATES ©iiviarvn o
10701 CORPORATE DRIVE, SULT 2
STAFORD, o nt__nm
WAYNE S. POLLARD . =

SAMPLE IDENTIFICATION

ie28
0829
LR
LR}
el
0833
OR34
0833
B34
0el3?
{818
0839
849
0B4L
0942
0B43
B
08435
D45
QEZS

2,6-0initrotoluene
DI-N*Uctyl Phihalate

i, ~D|phenylhydr321nethznbz)
F1uoranthem

Flusrene

Hexachlorbenzene
Hexachiorobuladiene
Hexachloro~cyclopertadiene
Hexachloroethane
Indeno{l,2,3 cd)Pyrene
Isophorone

Naphthalene

Nitrobenzene
N-Hitrosodinethylasine
N-Hitrosodi-N-Propylanine
N-¥itrosodiphenylnine
Phenanthrene

Pyrene
1,2,4-Trichiorobenzene

Base Neutral Extraction-Water

0638 EC/%S Mditional ldentificatio

Wiio RCRA GROUNDWATER-CONTAMIMATION
¥10¢  Carbon, organic (L)
U313 Halegens, Total Organic {T0X)
WM pH.
Y700 Specific Conductince 8 25 €
WELL 3 {DE}A)
0110 VOLATILES-PP IN MATER
™ot Acrolein
W2 Acrylonitrile
03  Benzere
(W03  Sromoform
W08 Carhan Tetrachloride

. REPORT DATE: 12/28/83 -

: nm RECEIUED-

. 'Dendee
WS CLIENT W0: 721501

NUS SAMPLE MO RESIUS _ UN}TS
410 - uw
{10 ug/l
(1 v/l
{ 10 vg/1
{10 vg/
{10 ug/1
(12 ug/1
(13 g/t -
R AN
(10 ug/!
{10 - wgAl
(10 ug/1
{10 ug/l
{19 ug/l
{1 ug/1
{19 ug/!
(10 ug/l
{10 ug/1
{1 ug/1
®/A
k] xg/1
1000 ua/1
8.3 °
7,800 ushos/ca
12/03 23120214
vg/1
ug/l
ug/1
ug/!
ug/}

PAGE H0:
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REMIT TO:

Labaratory Sarvices Division 900 Gemini Avenue
N S 900 Gemini Avenue Haustan, TX 77058
- l 5 . Houstan, TX 77058 .
] CORPORATION : 713 -4881810
Fha‘-' QNQLYEIS F(EF’CIFCT
CLIENT NAME:  GED- ﬁSSﬂC!ATES faees o HLB PRﬂJEET Hﬁ' EQGM
© ADDRESS: 10701 CORPORATE DR!UE SIJ}T 282 - NUS CL]EHT HU' ' 721501
STHFORD, Nl T T R
- e REPGRT DRTE 12/23/83 I DI
ATTENTION:  VAYNE S. POLLARD _j S RN _ DATE REEEI‘.ED' - 12/04/83
SAHPLE IDENTIFICATION ' . B NUS SAMPLE N0 RESILTS "j -ums
w07 Chlorohenzene . _ ' {10 ugfl
V38  Chlorodibromomethane - ' {10 ug/1
W Chloropethane ) (10 w/l
W10 2-Chloroethylvinyl Ether (10 vg/l
Wil  tChicrofors {10 vy
Wi2  Dichlorobronosethane : L 10 ug/T
Wis  1,1-Dichloroethane oo . {19 ug/
fvis  t,2-Dichlorcethane . ‘ B i {1 v/
Wis L, 1-Dichloroethylene _ e ug/1
w17 1,2-Dichlaropropine ' : { 10 vg/1
18 1,3-Dichlioropropylene ' (1w
V19 Ethylbenzehe ’ (10 ug/}
W2 HKethyl Bromide . { 10 ug/1
gv21  Hethyl Chloride . {10 ug/1
W22 Methylene Chloride (1 . wh
vz 1,1,2,2-Tetrachloroethane {10 ug/l
W24 Tetrachloroethylere{Perchloro) S {10 ug/1
V25 Toluene : (10 vg/1
W28 1, 2-Trans-Dichloroethylene - { 10 g
w27 1,1,1-Trichloroethane { 10 ug/l
w8 1,2-Trichloroethane {10 vy
829  Trichloroethylene 240 ug/1
W31 Vinyl chloride {10 w/1
0120 ACIOS - PP IR WATER ,
0401 2-Chlorophenct (10 . wgh
0402  2,4-Dichlorophenct . { i ug/1
0A03  2,4-Disethylphenal B { 19 vg/1
CAO4  4,4-Dinitrp-ocresol {10 ug/1
0A03 2, 4Dinttrophencl {19 ug/1
0AG4  2-Nitrophenol {10 ug/1
007 4-Nitrophenel (4 uq/1
0a08  p-Chloro—a—cressi) (10 ug/1
009 Pentachloraphencl (10 ug/1
0AlQ

Pherol {18 ug/1

PAGE NO:
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NUS

CORFPORATION

I_f‘—‘aEi ANALYS IS RE’.F‘DF’CT

CLIENT ms"";§._'ﬁsa—assecrams R
AODRESSs - 10701 CORPORATE. DRIVE; SUIT 282
L ST, Tx__mn
Armmu-"'uam . PLE.LARD

SARPLE IDENT]FlCATION

falt  2,4,4-Trichlerophenol
DEI0  Acid Extraction-Water

0130  BASE NEUTRALS - PP IN WATER
0801  Acenaphthme
BB0Z . Acenaphthylene
0803 Anlhracene
(B04  Benzidine
(605 Berzola)énthracene
0804  Benzo(a)Pyrene
0807  3,4-Benzofluoranthene
0508  BenzolghilPerylene
809  Beren{k)Fluoranthene
0r1d  Bis{2-LhloroethoxylMethane
M1y Bist2-EhioroethyllEther
0812  Bis{2-ChloraisopropyllEther
813 - Bis{2-Eihylhexyl)Phthalsle
0Bi4  4-Brosophenyl Phenyl Ether
(815 Bulyl Benzyl Phihalate
o814 2-Chloromaphihalene
817  4-Chiorophenyl Phenyl Ether
818  Chrysene
819  Dibenzo{a,h)Anthracene
0820  1,2-Dichlorobenzene
B2 1,3-Dichlorobenzene
0822 1,4-Dichlcrobenzene
w73 3,3 -Dichlorobenzidine
{824  Disthyl Phthalate
823 Disethyl Phiralate
1824 Di-H-Butyl Phthalate
087} 2,4 Dinitrotoluene
0828 2,4-Dinitrotoluene
0829  Di-¥-Octy! Phthalate
0830 1,2-Diphenylhydrazina{fzchz)
0831  Fluoranthene

* REPORT DATE: 12/28/83 -

REMIT TO:

Laboratory Services Division 900G Germnini Avenue
900 Gemini Avenue Houston, TX 77088

Houston, TX 77058 ,
713 -488-1810

T s pruE

NS SAPLENG  RESULTS  WNITS

(1w
{19 vgf1
{10 ug/1
{10 ug/l
(10 ug/1
{10 ug/)
{10 ug/1’
{ 10 ug /1
(1wl
{10 ug/1
{10 ug/1
{1t ug/l
(10 - u
{10 uwA
{ 10 ug/1
(19 ug/1
{10 ug/l
(1 ug/1
(10 ug/}
(10 ug/1
] ug/l
(10 ug/1
{10 we/l
{19 ug/1
(10 ug/1
{10 ug/1
{10 ug/1
(19 ug/1
{ 10 ug/1
(10 ug/1
{10 ug/1
{10 ug/1

PAGE NO:

DATE RECEIVED: 12/04/83

M: Cegged ~o il
NUS CLIENT M0: _?21501 RN
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REMIT TO:

Labaratory Services Division 900 Gemini Avenue
I 3900 Gemini Avenue Houstdn, TX 77058
. | Houstan, TX 77058
713 -488-1810
CORPORATICN .

LAE ANALYSIS REFORT

6L

= WS PROJECT ¥0: 000000

CCLIENT MAKE: GEO-MSSOCIATES 5
g WUS CLIENT ¥0: 721501

ADORESS: 10701 CORPORATE DRIVE,SUIT 282
STMFORD, ~ = TX . 77477

T

REPORT DATE: 12/28/83

ATTENTIGN:  WATME S. POLLARD © & DATE RECEIVED: - 12/04/83

EF'E fn‘;m "
B

SANPLE IDENTIFICATION - : NS SMPLE MO RESWLIS ~ UNITS
vy 0832 Fluorene {1 w
0833  Hexachlorbenzene {10 ug/1
— , 834 Hexachlorobuladiene {10 ug/}
(835 . Hexachloro—cyclopentadiene {1 ug/1
— B3I Hexachlorcethane {10 ug/1
0837 Indenoti,2,3 cd)Pyrene (10 ug/1
(818  Iscphorone {18 ug/1
0839 Naphthilene AR ug/1
0840  Nitrobenzene {10 ug
0841  H-¥itrosodisethylanine {1 ug/1
0842  M-Hitrosodi-N-Propylamine {1} ug/1
0B41  N-Kitrosodiphenylmine {10 vg/t
. B84 Phenanthrene (10 ug/l
3 0843  Pyrene { ug/1
L © B4 §,2,4-Trichlorchenzene {10 ug/1
GEZ5  Base Neutral Extraction-Water
o 063 G048 AMdditional lderdificatia C N/A
:f Wito RCRA GROUNDWATER-CONTAMINATION
V100  Cardom, organic (C) : u w1
V313 Halogens, Total Oeganic {TOX) 170 ug/1
WM 5.4
- V700 Specific Conductarce 2 25 € 2,900 vahos/cx
F% WELL #4 {DENKA) 12705 2312017
i 0110 VOLATILES-PP IN WATER : .
®OL  Acrolein , {100 ug/1
02 Acrylonitrile { 100 ug/t
03 Berzene - {10 ug/1
— 0¥S  Bromofors (10 ug/
Wos  Carbon Telrachloride {10 ug/1
0¥07  Chlorchenzene {10 ug/f1
L o8 (hlorodibrosceethane : {10 ug/1
W9 Chloroethane (10 ug/}
wio -Chlicroethylvingl Ether ' (10 ug/1

PAGE WJ: 9
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Labaratory Services Division

[ EI 900 Gemini Avenuse
Houston, TX 77098

CORPORATICON

LGN NAE:  CEO-BSSOCIATES

kT Y

LAageE AH:‘»‘%LYS 1S REPDRT

ADORESS: 10701 CURPORATE nmué'sun n ,}‘f e 1

REMIT TO:
900 Gemini Avenue

Heousten, TX 77058

713 -488.1810

; 0o0000
721501

STAFFURD ™ 77477
: B RﬁPGRT DATE: 12/2‘8.’83 e L
- ATTENTION:  WAYME 5. PGLLAR!) ' T o BATE RECEWED- 12/06/83

SAMPLE IDENTIFICATION : o ' ' WIS SM’LE Mo RES!.US T UNITS
Wil Chlorofore 7 e wn
Wiz  Dichlorobrosomethane : {10 ug/l
w4 1, t-Dichiorcethane ‘ - {10, ug/}
oS -1, 2-Dichloroethine ) {10 vg/1
wis  1,1-Dichloroethylene {19 g/
avi?  1,2-Dichioropropane {10 ug/1
wis 1, 3-Dichloropropyiene _ . {19 g/
¥y Ethylbenzene . S O B VT T
0¥20  Methyl Bromide | {10 ug/
v21  Methyl Chioride _ (10 ug/1
W22 Methylene Chioride S 1 - uwh
avz3  1,1,2,2-Tetrachlorcethane : {10 vg/T
W24 Tetrachloroethylene{Perchlore) . ¢ uwh
W25 Toluene ' (10, whn
W2 L, 2-TransDichlorcethylene ’ {10 . w/
27 1,1,1-Trichloroethane {10 ug/d
w28 1,1,2-Trichloroethine . (10 ug/1
BY29  Trichloroethylene ' © 240 ug/?
WNI1 Virgl chioride . {10 ug/1

0120 ACIOS - PP IN UATRR
fadl  2-Chlorophenol { 10 w1
£a02  2,4-Dichiorophencd (10 v/l
083 2,4-Diwethylphenc] {10 pg/
0A04  4,4-Dinitro-oc—cresol {10 ug/1
0405 2,4-Dinitrophenol (10w
0404  2-Nitrophenol {10 ug/1
0407  i-Mitrophenal (1 ug/1
a8 p-Chloro—s—cresal (18 ug/}
409  Pentachiorophenol (10 w/1
0Ald  Phenal {10 ug/)
patl 2, 4,4-Trichlorophenol {10 ug/l
0E3d  Acid Extraction-Vater
0130 BASE NEUTRALS - PP IN WATER

801 Acenaphthene { i ug/1

PacE M3 19




il

iR

ANUS

CORPORATICON

CLIENT NAAE: * GED-ASSOCIATES e
" ADDRESS: 10701 CORPORATE ORIVE,SUIT 282 .-
SIS Snﬂ:m’ o

| ATTENTION:  VAYKE S. POLLARD

S LAaE  ANALYSIS KEFORT

REMIT TQ:

tabaratory Services Oivision 900 Gernini Avenue
900 Gemini Avenue Houston, TX 77058

Houston, TX 77058
713 - 488-181¢

MUS PROJECT M0: 0OCOOR .. .

WS CLIENT KOs 721508 7.0 -

SAWPLE DENTIFICATION

fgo2
0803
0eo4
- 0BOS
060
0847
0348
0809
810
geil
oel12
1813
0814
oLl
0B1s
oB1?
0ais
peig
i.iv)
:7a8
De22
073
24
0825
1220
0B27
0828

0830
0831

6833
0814
85

Acenaphihylene

anthracene

Berzidine
Benzo{a)dnthracene
Berzgla}Pyrene
3,4-Benzoftuoranthene
Benzo{ghilPerylene
Benzolk}lucranthene
Bist{2-ChlornethoxyiBethane
Bis{2-Chlorcethyl)Cther
Bis{2-Chioroisopropyl)Ether
Big{2-Ethylhexyl)Phthalate
4-Bromophenyl Phemyl Ether
Butyl Benzyl Phihatate
2-Chloronaphthatene
4-Chlorophenyl Phenyl Ether
thrysene
Didenzola,h)Anthracene
1,2-Dichlorobenzene
1,3-Dichiorabenzene
1,4-Dichlorobenzene

3,3 -Dichlorabenzidire
Diethyl Phihalate

Bisethyl Phthalate
Di-#-Butyl Phthalate
2,4-Binitratoluene
2,46Binitrotoluene
Di-H-Ociyl Phthalate

1, 2-Diphenyihydrazine(Azchz)
Floaranthene

Fluorene

Hexachlorbenzene
Rexach!orobutad iene
Hexachloro—cyciopentadiene

Sl IV RS SAPLE M) RESWTS

UNITS

19
10

1%
10
10
1o
10
19
10
10
32
10
10
19
10
10
10
10
10
10
19
10
10

e gy A e W e, e e

10
1%
10
10
10
10
{10
{10
{10

— e e A o T o e gme PR e W ung N e ey

10

L

ug/1

ug/l

ug/1

ug/1
vg/l
ug/1
ug/l
vg/}
ug/1

" g/l

ug/1

ug/1’

ug/1
ug/l

. vg/1

ug/1
ug/l
vg/1
ug/1
ug/1
ug/1
vg/}
vg/1
vgf)

" ug/t

ug/1
vg/?
ug/l
ug/l
ug/1
ug/!
ug/1
ug/1
ug/1

PAGE NO: 11

DATE RECEIVED:  12/06/83 . -
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R i |

CORPORATION

ENUS

CLIENT HAME: -

Labaratory Services Division
900 Gemini Avenue
Hauston, TX 77058

REMIT TO:
900 Gemini Avenus
Houston, TX 77058

713 .488.1810

L_AEE QNALYSIS REF ORT

ﬁza-assucmrss S

ADDRESS: ™ 10701 CﬂRPORATE DRIUE SUIT 282 -
S0 - TX 7477 o
ATTETION: HAY)E PDLLARD '_ '
SAMPLE !DENTIFICATIGH
0835 Hexachlorcethane
0837  Indenoll,2,3 cd)Pyrene
818  Isowhorone
083%  Naphthalene
8B40  Nitrobenzene
084t N-Hitrosodiaethylumine
0842 N-Nitrosodi-H-Propylasine
0833  N-¥itrosodiphenylmine
844 Phenanthrene
0R45  Pyrene
0844  1,2,4-Trichlorobenzene
DE25  Base Meutral Extractiion-Water

G636 BC/%S Mdditional ldentificatio

W31  RCRA GROUNDWATER-CONTAHINATION
Y16} Lardon, erganic (D)
WI15  Halogens, Total Seganic (70X}
W4%¢ pH
4700 Specific Conductance 825 C
WELL SA (DEDMA) ‘ 1205
0110 VOLATILES-PP IN WATER
oot dcrolein .
W2 Acrylenitrile
W03 Berzere
0W3  Bromofors
W06 Carbon Tetrachloride
i¥07  Chlorcbenzene
o8 Chlorodibromomethane
gwWe  Chloroethane
wie.  2-Chloroethylvinyl Ether
gviL,  Chlorofors
Wi2  Dichlorobrososethine
gvi4  t,1-Dichloroethane
s t,2-Dichioroethane

- REPORT DATE: '12/28/93

NUS ShHPLE NO RESULTS

. MIS PROJECT HO:
NUS CLIENT M0

: :nm RECEIVED:

_UNITS

B 1
{10
(19
{10
{10
(10
{10
{10
10
{18
{10

620
7.0
1,200

23120218

{100
{ 100
{10
(10
(10
(19
{10
{10
{1
{10
{10
(1
{10

/1
ug/1

Q0008 e

7500 L

12708483 -

ushes/ca

ug/l
ug/1

wy/1
ug/}

ugh

ug/}

ug/t -~

ug/1
ug/l
ug/1
ug/1
ug/l
ug/1

PHGE N0z 12
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LENUS

CORPORATION

bW

¥

huisiid bloiadad

CLIENT NAXE:
ADDRESS:

ATTENTICN:

Labaratory Services Division
400 Gamini Avenua
Houston, TX 77058

713

LaE aMNaLYySIs REFORT

GED-ASSCCIATES :
10701 CORPORATE DRIVE,SUIT 282
STHFORD, -~ TX THT?

VAYNE S. POLLARD

SANPLE TOENTIFICATION

is  1,31-Dichlorcethylene
W17 1,2-Bichloropropane
wis  1,3-Dichlorapropylene
vi¢  Ethylbenzenw
W20 Methyl Bromide
0W21 . Hethyl Chloride
W22 dethylene Chloride
w23 1,1,2,2-Tetrachloroethane
W24 Tetrachlorcethylere(Perchlaro)
W25 Teluene
V28 {,2-Trans-Oichloroethylere
02?2 1,1, 1-Trichloroethane
w2 1,1,2-Trichloroethane
W29 Trichloroethylene

W Vinyl chloride

0120  ACIDS - PP IN WATER
9t 2-Chiorophenol
0a02  2,4-Dichlorophenal
0493 2,4-Oiwethylphencl
0404 4, 4-Dinitrg-ocresol
s 2,4-Dinitrophenct
0408  2-¥itrophenol
0a07 4-Yitrophenal
a8 p-Chloro—s—cresol
0?  Perdachlorcphencd
0410 Phemal
il 2,4,6-Trich)orcphencd
0E30  Acid Extractiondater
0130 BASE MEUTRALS - PP IN ¥ATER

0831  Acenaphihene
0802  Acenaghthylene
(803 Anthracenre
0BG4  Benzidine
0B¢S  Berzo(s)Anthracene

REMIT TO:

900 Gumini Avenue
Houston, TX 77058

-488-1810

.- WS PROJECT WO: DODGGR

REPORT DATE: 12/28/83

NUS SAMPLE M0 - RESIRTS

eIl IS CLIENT MO: 721501

DATE RECEIVED:  12/06/83

UNITS

{ 10
(10
{19
(10
{10
{19
(10

10

REEL
(10
{ 10
{10
{19
¢ 10
{10

P ol T T T g
— — b e e s B g
cCoocoCeRoTo

ug/1
ug/l
ug/l
vg/fl
ug/}
ug/1
ug/l
ug/1
ug/1 *
ug/l
ug/l
ug/1
ug/1
ug/1
ug/

v/l
ug/}
ug/1
ug/1
ug/l
ug/1
ug/1
ug/1
ug/}
ug/1
ug/1

ug/1
ug/l
vg/?
ug/}
ug/1

PAGE ¥z 13
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REMIT TO:

900 Gemini Avenua
Houstan, TX 77058

—1 Laboratory Services Division
i 900 Gemini Avenue
}——U‘ Houston, TX 77058

CORPORATION

713 - 4831810

LA ANALYS 1S REFORT

© BGa60e
}.;'-?21501

cuan NNE:  GEO-ASSOCINTES 1.
57 BDDRESS: 10701 CORPORATE ORIVE, SUIT 282
SINFOR), . TX TTHTI

lh’.h?‘ﬂﬂ ; w K

CREPORT DATE: 1220083

f’maﬂm: WATIE . PG.LARD rs ass:sxm- 12/08/83

|7 SAMPLE IDENTIFICATION NUS SAMPLE W0 - Rssuus L NITS.

(806  Benzola)Pyrene (10 . w
0807  3,4-Benzofluoranthene 10 vg/
0R0B  Benzo(ghilPerylene {1 vg/
0809  Benzoi{R}Fluoranthene {10 ugfl
0810  Bis{2-ChloroethoxylMethane (10 vg/1
0811  Bist(2-ChioroethyliEther {10 ug/1
12 Bis{i2-ChioroisopropyllEther {10 vg/1
0813 Bis{2-Elhylhexyl}Phthalate 13 ug/l
814  4-Zromophenyl Phenyl Ether {10 ug/t
0815 Buly? Benzyl Phihalate {10 ug/l
0814 2-Chloronaphthalene (10wl
" 0B17  4-Chlorophenyl Phenyl Ether (1 g/l
818  Chrysene {19 ug/1
8819 Dibenzota,hlAnthracene {10 ug/1
0820 1,2-Dichlorcbenzene {16 ug/3
0821  1,3-Dichlorobenzene (1w
w2  1,3-Dichlorobenzene {19 ug/1
0823 3,3 -Dichlorobenzidine (10 ug/1
0824 Diethyl Phthalate {19 vy
0825 Disethyl Phihalate {10 ug/1
0824  Di-H-Butyl Phthalate {19 ug/1
77 2,3-Dinitrotoliuene {10 vg/l
B’ 2,5-Dinitrotoluene (10 ug/1
0829  Di-N-Octyl Phthalate {10 ug/1
83  1,2-DiphenylhydrazinetAzohz) {19 7w/
0831  Fluoranthene ' {10 vg/1
B32  Fluorene (10 ug/l
0833  Hexachlorbenzene {10 ugll
B34  Hexachlorobutadiene {18 ug/1
0BIS  Hexachloro-cyclopentadiene {10 ug/1
B34  Hexachloroethane {10 ug/l
- 0837 Indenc(1,2,3 cd}Pyrene {10 ug/3
B3  Iscphorone {190 ug/1
6839 Naphthalene {10 ug/1

PAGE HO: 14
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S

I CORPORATION

GE0-ASSOLIATES
10701 CORPORATE DRIVE, SUIT 282
STAFFORD, .-

CATTENTION:  WAYKE S, 'mm

SARPLE H}ENTIFIEATN}N

08%0  Mitrobemzene - T

0844 R%nuusodtuthylnme

842 N-Nitrosodi-¥-Propylamine

0843 N-Hitrosodiphenyinine

B84  Phenanthrene

0B43  Pyrene

Dads  1,2,4-Trichlorobenzens

0F25  Base Neutral Extraction-Water
0615 GC/KS Additional ldentificatio
Y310 RCRA GROUNOWATER-CONTAMINATION

Yoy  Carben, organic (C)

¥313  Halogens, Total Organic (T0X)

WA pH

W00  Specific Conductance B 23 C

21 (DENKA) ) R ¥-F

0110  VOLATILES-PP IN EATER
ot Acrolein
002 Acrylomitrile
M3 Benzene
WS  Bromofors -
M6 Carbon Tetrachloride
0%07  Chlorcbenzene
W Chlorodibromomethane
'H? . Chloroethane
10 2-Chloroethylvingl Ether
11 Chlorofors
W12 Dichlorchrososethane
- V14 . 1,1-Dichlarcethane
Wi 1, 2-Dichlorcethine
vis 1,1-Dichloroethylene
W17 1, 2-Dichloropropane
Vg 1,3-Dichloropropylene
W19 Ethylbenzene

-7~ REPORT DATE: 12/28/83 =

REMIT TO:

900 Gemini Avenue
Houstan, TX 77058

Labaratory Services Qivision
900 Gemini Avenue
Houston, TX 77058

713 .488-1810

- AR i"—‘th‘i“—!L‘r’ﬁ I S REF‘DRT

_xus' PROJECT M0: 090000
: 150

ATE RECEIVED:  12/04/83

WS SNPLE MO - RESLTS | UNITS

L1 . w)
(1w
(10 ug/1
{10 g/
(10 vg/1
{ 10 ug/1
{10 v/l
N/
8 »g/1
280 ug/1
8.7
5,300 ushos/cx
3120218 -
{1 ug/1
{ 100 vg/1
(10 vg/1 -
{10 ug/1
St vg/1
(1 ug/1
{10 ug/1
{10 w/l
(10 ug/1
{10 ug/1
(10 ug/1
(10 . w/
(10 w1
(10 ugst
(10 g/t
(10 ug/1
{10 ug/?

PAGE MO 13
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REMIT TO:

Labaoratory Services Division 900 Gemini Avenue
900 Gemini Avenuoe Haustan, TX 77058
1 Houstan, TX 77058

CORPORATION : 713 - 4881810

LA aMNAaALYS IS REFORT

CLIENT MANE: | GEO-BSSOCTATES  * -~ - .7 ' © 7 WIS PROJEET M0:  UOOURQ -
- 10701 CORPORATE DRIVE, SUIT 282 -

© < WIS CLIENT M0 4721501+
- STAFFIRD, ™ THTT e : T e
LR ‘ ©7 e REPORT DATE: 12/28/83
- ATTENTION:  WAYNE S. POLLARD P N S DATE RECEIVEDs 1 12/06/83

¥ b
.

W SAPLEND  RESATS UUNITS

T SNPLE YDENTIFICATION

W2 Nethyl Bromide

{10 BT 7
W21 Methyl Chlopide (10 ug/l
- W22 Methylene Chloride {10 w/l
23 1,1,2,2-Tetrachloroethine {10 ug/1
W24 TetrachloroethylenetPerchloro) {10 ug/1
Q23  Toluene {19 vg/1
W28 1,2-Trans-Dichloroethylene {10 vg/1
Wiz 1,1,1-Trichlorcethane {10 ug/1
W28 1,1,2-Trichloroethane {10 vg/l
29 Trichlorcethylene { 10 ug/1
V3t Yinyl chloride (10 ug/1
0120 ACIDS - PP IN WATER
0a0t  2-thlorophenci {10 ug/l
o2 2,4-Dichiorophenocl {10 /1
.03 2,4-Oisethylphenod (10w
0a4  4,8-0initroo-cresal {10 ug/1
a0 2,4-Dinitrophenal {10 uw/
0a06  2-Hitrophencl (10 - - wg/t
0407 4-Kitrophenol (10 ug/
0A8  p-Chioro—a—cresol {10 vg/1
D09 Perdachlorophencl {16 vy
0A10  Phencl (10 ug/1
gall  2,4,46-Trichlorophenci { 1% ug/1
BE3®  Acid ExtractionWater
D130 BASE MEUIRALS - PP IN WATER
0801 Acenaphthene {10 ug/
0B02  Acenaphthyleve {10 T
0803 Anthracene {10 ug/1
0BO4  Benzidine {10 ug/t
(803  Benzofs}Anthracene {10 ug/
0808  Benzola)Pyrene {10 ug/1
807 1, 4-Benzofiuvoranthene {10 ug/1
0808  Benzo{ghilPerylene {10 ug/1
0809  Berzo(k)Fluoranthene (i ug/1

PAGE MO: 14
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CLIENT ME:

ADDRESS:

s STHFORD, -

: ATTEHTIDH'

sams mmmcmme

ENUS

CORPORATIAN

CEO-ASSOCIATES
10701 CORPORATE DRIVE, SUTT 2
T M7

HAYNE 5. PGLLARD '

810
0R1L
.12
oe13
0814
0815
33T )
0817
3%}
0819
6220
0821
B2
0823
0824
082S
0826
0827
0828
0R29
B30
0831
BR2
0833
B34
08373
D834
0837
838
0839
0840
0841
0842
0843

Bis{2-Chioroethoxy)fethane
Bis(2-Chloroethyl dether
Bis{2-thioroisopropyl)Ether

Bis(2-Ethyihexyl)Phthalate

4-Broncphenyl Phenyl Ether
Buiyl Benzyl Phihalate
2-thioronaphthaiene
4-Chlorephenyl Pheryl Ether
Cheysene
Dibenza(s,hifnthracene
1,2-Dichlorobenzene
i,3-Dichlorohenzere
1,4-Dichloroberzere

3,3 -Dichlorcbenzidine
Diethyl Phthalate

Dinethyl Phihalate
Di-4-Butyl Phthalate
2,4-Dinitrotoivene
2,4-Dinitrotoluene
Di-N-Octyl Phthalate
{,2-Diphenyihydrazined Azoh2)
Fluoranthene -

Fluorene

Hexachlorbenzene
Hexachlorobutadiene
Hexachlorg—cyclopentadiene
Hexachloroethane
Indena(1,2,3 cd)Pyrene
Isophorone

Naphthalere

Nitrobenzene
M-Nitrasodiwethylanine
K-Nitrosodi-N-Propylanine
K-Nitrosodiphenyinioe

REPORT DATE: '12/28/83

s SHPLE W

Laboratary Sarvices Division
900 Gemini Avenue
Houston, TX 77058

REMIT TO:

900 Gemini Avenue
Haouston, TX 77058

713 - 488-1810

LA EE= i £=il__ ‘r’!ES I =3 TRE E:'(:]I:t'l"

© RESULTS

WS PROJECT M2
RS CLIENT KO

DATE RECETVED:

HNITS
{10 ug/l
(10 ug/
{10 ug/1
{10 ug/1
{10 ug/1
{10 ug/?
{ 10 ug/1
{10 ug/1
{10 ug/1
{10 ug/1
(10wl
(10 ug/1
(10 v/
{10 ug/1
{10 ug/1
{10 ug/1
(10 g/t
{ 10 ug/1
{ 10 ug/
(10 ug/1
{10 vg/1
{10 ug/1
{10 ug/l
(10 ug/}
{10 vg/1
¢ 10 ug/l
{10 ug/1
{10 ug/l
{10 /1
{10 ug/l
(10 ug/1
{10 g/l
( 18 ug/1
{10 ug/l

neaoed -

Taser v

12/04/83

PAGE N0 17
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O ATTENTIGN:  VAYHE S. POLLARD

REMIT TO:

_L.lﬂlEG ANALYEIS FCE'.F"'C!F(T

CLIENT NAME: GEB-#SSGI:IATES o
i-. ADDRESS: 10701 CORPORATE DRIVE, sun 282
o STAFFORD, :-Tx “JUT? : L

o REPORT DATE: 12/28/83

SARPLE [DENTIFICATION “..

G844 Phenanthrem _ TR :
0BAS Pyrene o o T e wn

®4 1,2,A-Trichlorobenzene U R wh
0EZ | Base Nevtral Extraction-Vater _ : . .
0636  oC/¥S Mdditional ldentificatio N/A

NIL0  .RCRA GROUNDWATER-CONTAMINATION

Laboratory Services Division 900 Gemnini Avenue
900 Gemini Avenue Haustan, TX 770E8
z : Houstan, TX 77058 )
C:C)F—'PGF!ATICJN 713 - 4881410

00604
s

12/06/83

Y1  Carbon, organic {C) : 3 0/
¥t Halogens, Total Organic (T0X) : < 45 ug/1
W% pH A ) R 9 .
¥700  Specific Conductance @ "S £ 1,900 ushos/c
22 {DENKA) 12405 23129220
0110 VOLATILES-PP IN WATER '
ot Acrolein . {100 ug/1
02 Acrylonitrile . ) _ : { 1% ug/]
93 Bergere o {10 . v’
VoS Bromofors . - ' _ (10 g/
Wos  Carbon Tetrachloride . Lo {10 ug/1
%97 Chlorchenzene : _— {10 ugf]
w8 Chlorodibromosethane - : {10 ug/
ve?  Ehloroethane {10 ug/l
010 2-Chloroethylvinyl Ethee Rt ug/1
gvit  Chlorcform {10 ug/l
W2  Bichlorobromomethine {10 ug
ovi4  1,1-Dichloroethane . (1 wn
013 §,2-Dichloroethane (10 - g/t
V14 1 1-Dichlorcethylene {10 ug/1
w17 1, 2-Dichloropropare {10 ug/1
owis 1, 3-Dichicraopropyliene {10 ug/}
Wi?  Ethylbenzene (10 ug/
QU20  Methyl Browide {10 ug/l
W2t Methyl Chleride {10 ug/1
V22  Methylene Chioride {10 ug/1
W@ 1,1,2,2-Tetrachloroethane ' {10 vg/!

PAGE ¥0: 18
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HNUS

CORPORATICN

REMIT TO:

Laboratory Services Division
900 Gemini Avenue
Houstan, TX 77058

713 -488.1810

AR ANALYSI S F..E:F GRT

CLIENT MAME:
ADDRESS:

GE0-ASSICTATES
STHFORD,
ATTENTION:  WAYNE 5. POLLARD '

SAMPLE I0ENTIFICATION

w24 Tetrachloroethylene(?erchlora)
W2 . Toluene = - .
s l,2—Tran5-0|chloruethylene
w27 1,1,1-Trichloroethane
g 1,1,2-Trichloroethane
W29 Trichicroethylene
W3l Viryl chloride
0120 . ACIDS - PP IN WATER
d801  2-Chloroghenol
0802  2,4-Dichlorophenal
003 2,4-Oinethylphenol
0A4  4,4-Dinitro-o-cresel
0405 2,4-Dinitrophencl
0406 2-Mitropherol
GA07  4-Nitrophencl
0408  p-Chlaroa—cresol .
DAR? Pentdchlornphenol o
0Al0  Pherwl S
oall 2,4,6- Trlch1orcphennl
fE30 Acld Extraction-Water
0130 BASE NEUTRALS - PP IN WATER
0801  Acenaphihene
002  Acenaphihyiene
0803  Anthracene
0804  Benzidine
0805 BenzofalAnthracene
(BG4  Benzola)Pyrene
8497 3, 4-Benzofluoranthene
0808  Benzalghi)Perylene
B¢?  Berzo(k)Fluoranthene
0810 Bisi2-ChloroethoxylMethane
811 Bis{2-ChloroethyllEther
0812  Bist2-Chlaroisopropyl)Ether
0813 8is(2-fthylhexyl)Phthalate

10701 CORPORATE TRIVE,SUT 262

WIS PROJECT H0:
WIS CLIENT ¥0:

REPORT DhTE' 12/"8183 T
DﬁTE RECEIVED:

. NUS SAMPLE M@ - RESHLTS . - UNITS
S U T V)
(1 - wg)
(10 vg/)
(1 ugf1
(19 . wA
{10 ug/1
(10 vg/1
(10 ug/1
(10 ug/}
(1 ug/l
(10 CLTAR
{10 ug/1
{10 ug/1
{10 ug/1
(10 . w/l
119 ug/1
(10 vg/1
(10 vy
{10 g/l
{10 ugf1
{ 18 ug/1
(1wl
{10 - w1
{10 ug/1
{19 ug/1
(10 ug/}
{10 ug/1
{10 ug/1
(10 ug/1
{ 10 ug/]
8 ug/?

900 Gemini Avenue
Houstan, TX 77058

DOAGES -
721501 -

12/06/83
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| . ‘ REMIT TO:
l — Labaratary Services Division 900 Gemini Avenue
. ’—f——# 900 Gernini Avenue Haustan, TX 77058
l:‘b Houston, TX 77058
713 . 488-1810
CORPORATION . . \

|
l"

L LAE ANALYSIS REFORT

N

GEQ-ASSOCIATES 2357
110701 CORPORATE DRIVE, SUIT 282

" WS PROJECT 20: D0ODR . .
 US CLIENT H0: 721501 .

CLIENT HAME:
ADDRESS

: REPORT DATE: 12/28/83
ATTENTIOH: " VAYIE S, P

_DATE RECEIVED: 12/04/83 ~

SANPLE [DENTIFICATION ©

.~ NUS SAMPLE MO 1. RESULTS | UNITS
E 0814 " 4-Brosopheny! Phenyl Ether T S O L BV
{815  Butyl Benzyl Phihalate ' : o {10 vg/l
Bis . 2-Chloronaphthalene (19 w1
: 0817 4-Chlorcphenyl Phenyl Ether (1 ug/1
L (818  Chrysene (10 vg/
f819  Diberzola,h)Anthracene (10 ug/
820  §,2-Dichlcrobenzene {19 ug/1
0821 1,3-Dichlorohenzene {10 ug/1
0822  1,3-Dichlorobenzene {10 ug/1
0823 1,3’-Dichlorchbenzidine {10 ug/}
s : 0824  Diethyl Phixalate (10w
' 0B25  Dimethyl Phthalate {10 va/l
0824 Di-N-Butyl Phihalate {10 ug/1
— o827 2,4-Dinitrotoluene {10 ug/l
wa  2,6-Dinitrotoluene {1 ug/
b “- 0B29 - Di-W-Ociyl Phihalate A S (10 | ual
: B30 - 1,2-Diphenylhydrazine(Azobz) {10 ug/
E 0831 .. Fluoranthene - ' . ¢ 10 vg/1
Ly 0832  Fluorene (10 ug/1
(833  Hexachlorbenzene {10 vg/1
r (834  Hexachlorohutzdiene {10 ug/1 -
j 0B¥%  Hexachloro—cyclopentadiene {10 ug/1
: B34  Hexachloroethane {10 ug/1
" 0837  indeno{1,2,3 cdiPyrene {10 ug/l
» 0818  Isophorone (10w
- 0839  Haphthalene {10 ug/1
0840  Nitrobenzene { 10 ug/1
0641  N-Witrosodimethylamine {10 ug/1
0R42 . W-Nitrosodi-N-Propylaaine {10 w1 |
) -~ (R4Y  N-MNitrosodiphenylwine (10 ug/1
034 Phenanthrene (10 ug/l
0B43 . Pyrene {10 ug/1 |
- 0844  1,2,4-Trichlorobenzene (10 ug/1
0E25  Base Neutral ExtractionNater

PAGE ¥0: 10
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_D CORFPORATION

Laboratory Sarvices Division

[ NI 's 00 Gemini Avenus

Houston, TX 77058

13-

LAE ANALYSIS REFPORT

CLIENT NANE: : GED-ASSOCIATES ,.
710701 CORPORATE DRIVE,SUIT 282

_ MUS PROJECT 0z
- WIS CLIENT WO:'

- DATE RECEIVED:  12/06/83 . -

STAFFORD, " - . TR THT? TREIER
T HN ~ REPORT DATE: $2/28/83 .
ATTENTION: “ WAYNE S. POLLARD B R
- SAMPLE IDENTIFICATION _ Rt U5 SANPLE M3 .~ RESWLTS
0636 = BC/MS ‘Additional Identificatio
W3t0 ° RCRA GROUNDWATER-CONTANINATION
© 10 - Larbon, orgamic {(C) 3
¥315  Halogens, Toisl Grganic (TOX) 7
WA%0  pH ' 7.3
¥700  Specific Conductance # 23 C 1,300

CCHMENTS:

Reviewed and Approved by: M8

REMIT TO:

a0 Gemini Averntue
Houstan, TX 77058

488-181Q

WITS

0/l
ug/l

ushos/ca
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